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PREFACE 

lt(l a prelbinary part of its work i n  waluating the impacts of 
AID rural  road projects, Am's Office of Evaluation i n  the Bureau 
of Program and Policy Coordination (PPC/E) participated i n  the third 
annual evaluation of the CARE/Sierra Leone Rural Penetration Roads 
Project. I was assigned to  the evaluation team and, in  addition, 
was expected to prepare a separate report on the socio-econannic 
impact and maintenance of the CARE feeder roads. Because socio- 
economic surveys had been carried out i n  1977 and 1978 i n  the areas 
where the roads were being constructed and additional surveying 
was going on a t  the time of the evaluation team's v i s i t ,  it was 
hoped that th i s  material, combined with my f ield v i s i t ,  could pro- 
vide sufficient data for an impact evaluation of the project. 
Further, I was expected to  d i r t i l l  from my experience a number of 
lessom about how to carry out rapid impact waluations. 

The evaluation team arrived i n  Sierra Leone in  the evening 
of Monday, July 9, 1979, and l e f t  on Sunday, July 22 -- a t o t a l  
of twelve working days (counting weekends and not counting the 
days of arr ival  and departure). In Freetow, the capital of 
Sierra Leone, the team met with CARE staff and off ic ia ls  of the 
Ministry of Development and Economic Planning, the Kinistry of 
Works, and the Ministry of Agriculture concerning the project. 
The team spent three days "up-country" i n  the Makeni, Bo, and 
Kenem areas inspecting the roads that CARE had buil t ,  visi t ing 
CARE equipment maintenance vorknhops, confering with M r .  Anthony 
Mrey (the social scientist  carrying out the socieeconoric 
surveys on the roads' impacts). and interviewing off ic ia ls  of 
the World Bank-funded Integrated Agricultural Development Projects 
(which the CARE roads were intended to support). I s p a t  two 
additional days i n  the Makeni area with the aim of observing M r .  
Mrey's socio-economic survey work. However, a vehicle break- 
d m  and other d i f f icul t ies  prevented me from accompanying Mr. 
Birey to local villages i n  the Makeni area although I was able 
to  discuss further vi th him his  survey methods and results and 
to  inte~view others in the MaIceni area involved i n  development 
activities.  

PPC/B participation in thi. annual waluation was an a- 
periment t o  learn more about doing impact evaluatione and to  
establish how much time and effort  is necessary to  -er 
certain questions. An the reader w i l l  discover, not a l l  questiom 
concerning the impact of the CARE rura l  or feeder roads have 
been adequately h a s t i g a t e d  or mawered. Many questions con- 
cerning haw to wsluate the impact of projecte &been answered. 
For example, it was learned that adding one person to an annual 
evaluation team is not a feasible way to  study project impact, 
even i f  a significant amount of socio-economic information has 
been collected. 
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The 1979 annual evaluation of the W I S i e r r a  Leone Rural 
Penetration Roads I1 projectwaa released on October 15. 1979. 
Members of the team included: 

James Hradsky . Project off icer /Econais t  (REDS /WA) 
Richard lfudlep, Chief Engineer (BHMO/WA) 
D d s  B r o m .  Project Coordinator (CARE/Freetorsn) 
Anthony Airey, Survey Bemarch (Contract) 
G. W i l l i a m  Anderaon, Program Evaluation Officer (AID/W, 
PPC/E) 

Although the a* of t h i r  report  and those of the annual walua- 
t ion  were soac*h.t d i f f e r a t ,  they overlap in cer ta in  areas. I 
provided sac material for  the annual evaluation report  and u t i l ized  
n o r e  material from that waluat ion fo r  this report. This report  
benefited great ly  from my participation i n  the annual evaluation 
of the project and from collaboration with other mabere of the 
l~ rmi l l  evaluation t e a .  

I wish t o  thank a number of individuals fo r  the i r  help in 
learning (1) about the effectiveness and impact of the CAREISierra 
Leone Rural Penetration Roads Project and (2) about h w  t o  evaluate 
be t te r  the *act of mch projects: 

. James Bradsky and Richard Dudley of AID'. REDSO/WA 
off ice  fo r  the i r  patieace and collaboration and Mr. Anthony 
Airey fo r  sharing hi8 Lnawledge of ru ra l  Sierra  Leone; 

-Xr. Robert Huddleston (AAO/Freetovn), Us. Betty Cole, md 
other o a b e r s  of the  AID s t a f f  i n  Freetown for  the i r  
will ing assistance in finding i n f o r u t i o n ,  handling t rave l  
and lodging arrangements. providing transportation up-country, 
and fo r  helping in inmncrable other rclpa; 

-Massy  Economic Officer a. Vicki Huddleston, fo r  her 
invaluable help in explaining the workings of the  Sierra 
lconean econmy; 

--Officials of the Gme-t of Sierra  Leone's Ministry 
of Worka (Nll?), U i n i . t r y  of D w e l o p r a t  md Economic 
P h i n g  (noDe). m d  Muis t ry  of Agriculture fo r  t h e i r  
t h e  and assistance in studying this project;  

-Staff of the Eastern and Northern IADP'r'Yor the i r  t ire 
i n  explaining the workings of the i r  projects and the ro l e  
of the CARE roads; and 

-The s ta f f  of CARE/Sierra Leone fo r  the i r  t i m e  and e f fo r t  i n  
pmvidhg i n f o r u t i o n  regarding the project, d i ~ c a s s i n g  
progreas and probl-, and ansfsting both the evaluation 
t e n  and me i n  innumer~ble other ways. 



iii 

. Sallie T. Alvin and Mrs. Rita A. Jan p e r s m c d  throush several 
drafts to produce a final report. and I would like to gratefully 
acknowledge their efforts and support. 

Pinally, I assume fu l l  respomibility for the statements d 
conclueions of this report. 



Introduction: The f i r s t  of the CllilEISierra Leone Rural Penetration 
Roads Projects began in f i sca l  year (FY) 1975 and Phaae I1 w i l l  be 
completed in FY 1980. The to ta l  funding for the projects has been 
$11.7 million of which AID has provided $5.1 million. the largest 
single share. Additional contributionn have ccme f r a  CARE, the 
Governrent of Sierra Leone (GOSL), the Peace Corps, the United 
Kingdam's volunteer organization (V.S.O.), and the World Bank. AID 
designed the projects to support Integrated Agricultural Development 
Projects (UDP'a) funded by the World Bank. The IADP's were to  
provide farmers with *roved crop varieties,  f e r t i l i ze r ,  extendon 
advice, and better  marketing service8. and the Rural Penetration 
Roads Projects were to improve farmers' access to  UDP services. 
H.ny, i f  not a l l ,  of the impacts of the roads are intertwined with 
the socio-economic and environmental impacts of the UDP's themeelves. 
A private voluntary organization. CARE (Cooperative for American 
Relief Everywhere) has implemented the projects. 

Effectivanea8: By the and of FY 1980, CARE wi l l  have constructed 
417 mile8 of feeder roads compared to  a projected 1300 l i les (900 
riles in Phase I and 400 miles in Phase 11). Costa per mile were 
much higher than anticipated: $15,125 in Phase I compared t o  a 
projected cost of $4.000 and $29,400 in Phase I1 compared to  a 
projected cost of $12,000. These construction shorfalls and cost 
per mile werrunr were caused by substantial AID funding delays, 
faulty construction planning by AID and CARE, higher than antici- 
pated equipment breakd-, and lack of suitable personnel. 

In spi te  of these probleu, vhich a re  c-n to road projects 
in developing countr iu ,  the c o ~ t r u c t i o n  effort  ha8 been moderately 
succes8ful. Although rileage and cost e s t h t e s  were weropt lds t i c .  
upon completion the project v i l l  have increased by wre than 50 percent 
Sierra Leone's feeder road mileage in good condition. I n  addition. 
CARE has bean successful in  involving local chiefs a d  villagers 
in both construction and maint-ce and in inst i tut ing a relatively 
more objective road selection process. Whethcr the GOSL ccm adequately 
maintain the 417 m i l e 8  of roads bu i l t  remains quurtionable, for the 
project8 have fai led t o  develop a feeder road maintenance capability 
withia the GOSL. 

hpac t :  The w e r a l l  s o c i g - e c d c  inpact of the ChaE roads 
a t  p r u m t  ha8 be- positive. A t  the same the, questions a i a t  
concerning negative impacts, vhich wer the could werrbatr the 
positive effects. On the positive aide, socieeconmlc surveys 
indicate that the CARE roads are uaociated with more frequent 
agricultural axtuuion agent visit8, incrrued t ra f f ic  and trans- 
port aervicea, higher quality c-t construction in  v i l l q e o ,  
higher p u r c h u u  of conaorcr good., and w r e  health aerviceo in 
v i l l a g u  served by CbRF: roads. The CARE roads may have played 



some role in fac i l i a r ing  incrsued fe r t i l i ze r  use; in bringing about 
wider cultivation d marketing of cash crops; i n  expading Cometcia1 
activity; md in increming educatiolul opportunities. 

On the negative side, the CbaB r o d s  are associated with a 
shorter range of f a l l w  period for upland r ice  cultivation, greater 
r ice scarcity, and incrlued mmmp r ice  cultivation. All these 
conditiolu suggwt substitution of cash crops for food crops, parti- 
cularly rice. Scme indicstiooll exist that the CARE rods, becmse 
of the abwe effects, are associated with declining so i l  fe r t i l i ty ,  
deforutation, incrsued so i l  erosion, aad i nc rwed  exposure of 
waop r ice  farmers to waterborne diseases. The relationship of 
the CARE roads to  migration is unclear. Since sonc CARE r o d s  
function as ar ter ia l  or trunk roads connecting major provincial 
tanu, theae rod6 probably encourage migration. Those roads that 
fuaction M true feeder road., connecting vil lagw to  rural market 
t-, likely retard rural-urban dgration. 

Tentative Lem- Learned for Rural Rode Projects: 

-Before funding rural road projects, AID should determine 
vhether complementary activities with which the roads 
are associated are likely t o  have net positive or negative 
impacts. 

--To document the ircadiste socio-economic impacts of rural 
road projects, AID should carry out periodic limited 
baseline d bpact survey6 during project kpl-t.tion. 
as in the Sierra Leone case. 

-To ewure that the hpacts  of AID-funded rural  road 
projects wi l l  continue to  be rrmlned, AID should k- 
prwe budgetary aad career incentivu for Impact evalu- 
ation. 

--In den- d bplercnting rural road projects, AID 
should amphasire developmeat of the host countsy's capacity 
to maintain the roads c a t r u c t e d  md t o  carry out its 
own rural rod construction. 

-To help Quure that uint-ce is performed, AID should 
condition funding of auuu.1 traucher of rural  rod 
projects on satisfactory maintenance of the roads con- 
structed. 

-In future grmts to  private voluntary o r g d u t i o n s  (PVO's) 
for rural rod colutruction, AID should require explicit 
c d t s e n t s  by host gwenments to  fund maintaunce. 
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AID. . . . . . . . .  Agency fo r  In tenu t ionr l  Dev-t (U.S.A.) 

CAM . . .  Cooperative fo r  Auriuo Relief m e e r e  

mSO C d h l  l h l i v u d t y  S t u d e n t 8  OVerSUe 

COSL . Gw-t of Sierra Leone 

IADP . . . . . . . .  Integrated Agriculture1 D e v e w t  Project 

IDRD . . . . . . . .  In te rmt ionr l  Bank for  Rocomtructioll end 
Development ( a h 0  World Bank) 

. . .  I n t a r n e t i d  D a r e l o p r m t  & 8 0 ~ h t i ~ - 8 0 f t  1- 
window of the W o r l d  Bank 

leterite . . . . . .  reddimh tropically vuthued #oi l  fomed by 
the decorposition of the underlyhg r o c k  

LIObEP. . . . . . . .  Ministry of Development end B u m o d c  ? k i n g  

. . . . . . . .  11Xi. Illnirtry of Work 

OPC. . . . . . . . .  Operetiand Program G r a n t  

PPC. . Bur- fo r  Program and Policy Coordination (A.I.D.) 

. . . . .  pod.-pod.. l igh t  rm or truck (rurully Wxde) which 
tramport. people d produce 

. . . . . . . .  PVO. Privet. Voluntuy Or@utioa 

. . . . . . . .  r u t i l e  c- h r . 1 ,  ti- d i d + - T i O ~ e u r r b g  
u n u l l y  in cry8tele end rud t o  coet weld* rod.. 

. . . . . . . .  VSO. Voluntuy S u v i c u  O r w u t i o n  @nitd K i q i l a )  
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Sierra Leone 

7 G u i n e a  



K t u  a n t d u  of y u r s  of dependence on declining e r a 1  exports 
md in the face of a r o r s ~  b-ce of payments mihution, Sierra 
Leone be- t o  foam on agricultural developnent in the 1970's. The 
f i r s t  of the CAU4lSiarra Leone Rural Penetration Roads Projects began 
u a component of World Bank funded Integrated A&eultural D a v e l o p -  
ltmt Projects (IADP). Incrauing the production of export crops 
much u cocoa md o i l  palm u w e l l  u r i c e  were the ruin objective8 
of the Butern IADP wheream the Northam IADP hu concentrated on 
p-t, livamtock, md r i c e  production. 

Througb 1980 the t o t a l  co8t of Phuu I and I1 of the Rural 
Penetration W s  Project w i l l  have barn 8U.7 million. AID h u  
cootributed $5.1 million, about 44 percent of the total .  I f  CAM! 
builds i t 8  projected 102 dlu of rod in 1980, it w i l l  have con- 
structed 417 dlu of f a d e r  rods in Sierra leone under the  
project a t  .n averape cost per mile of $23,400 ($14,500 per k i l a u t e r ) .  
Of tho t o t a l  mil- of rod colutructed, 348 miles w i l l  be relat ively 
high mtmdud feeder roads, knom u " C l u m  IV" roads under Sierra  
Leone'r rod clumfficat ion systm. Because w u  99 percent of 
Sierra Leone's 592 rFlu of C l u s  IV feeder rods were found t o  be 
in ''bad" condition in 1974, the project w i l l  ipcreue by lore than 
half Sierra Leone's feeder rods in good condition. 

Conmtruction of t h i s  417 mile8 of feeder rods compare8 t o  
projected colu t ruc tbu of U O O  miles under both p h u u  of the 
project. The principal rcuonm for  colutruction mhortfsllm ware: 

d e l a y s  in AID funding vhich -t the 1088 of two out of 
six coMtruction .euoM; 

--poor w t h t 3 . a  by AID rml CAE&.of t h e  Ume nea0sm y 
for  t b  colutruction of relat ively high standard C h m m  IV 
feeder rods in Sierra Leone; 

- h w e r  than anticipated breakdanu of old colutruction 
equipwnt which w u  amed u r l y  in the project; mud 

-the mupply of volunteer engineers and technic 
- Y r l y  in the project who did not have adequate 8kills.- 

11 Am ozgaulutionm liko the Peace Corps have worke4 t o  provide - 
volunteers with appropriate mkills, the we of much volunteers 
h a m  prwen t o  be a wime choica. 
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Three annual evaluations by A I D  of the Rural Penetration Roads 
projects w e  conchded that hae prfazaed sa t i s f ac to r i ly  in 
inpl-ting the projects and coped w e l l  with fmding delays and 
other d i f f icu l t ies .  CARE has involved s ignif icant ly loca l  chiefs  
and v i l lagers  i n  road construction and maintenance. This loca l  
involvement has reportedly led loca l  people t o  ident i fy the CARE 
roads a s  "their" roads. A t  the same t i m e ,  a re la t ive ly  more ob- 
ject ive system of road selection has replaced the pr ior  system 
which was coapletely pol i t ica l .  The major weakness of the p ro jecb  
has been the f a i l u r e  t o  ins t i tu t iona l ize  a feeder road maintenance 
capabili ty within the Government of Sierra Leone (GOSL) that would 
insure tha t  the feeder roads would continue t o  benefit  Sierra  Leone. 

Whether or not the CARE-constructed feeder roads v i l l  be main- 
tained by the Ministry of Worh (MOW) ha# been a persis tent  issue. 
The 1979 s2urual evaluation team observed that most of the non-CABE roads 
in Sierra  Leone were in poor condition, and l i t t l e  indication of 
maintenance work on non-CARE roads was seen. Past e v a l u a t i w  had 
recomended that further funding of the Rural Penetration b a d  
P r o j e c ~  be c o n d i t h e d  upon ~ t i s f a c t e r y  6OSZ act ion t o  m i n t a h  
the CARE feeder roads. Consequently, the 1979 annual evaluation 
team spent considerable time i n  seeking apd o b t a i n i q  a gwe-tal 
commitment t o  prwide  operating funds fo r  maintenance of the  
portion of CARE feeder roads f o r  which the  GOSL was t o  asuume 
responsibil i ty i n  1980. The GOSL allocated funding fo r  maintenance 
of the  f i r s t  portion of the CARE feeder roads for three basic reasom: 

--National p o l i t i c a l  f igures  a8 w e l l  an loca l  chiefs  and 
Villagers regard the CARE Feeder Road Program a s  a mccem 
and wish it t o  continue. 

--Sierra Leone's President has taken a personal in t e re s t  i n  the 
feeder road program, in par t  b e c u e  the CARE feeder roads 
a re  c r i t i c a l  t o  the mccess of World Bank funded Integrated 
Q r i c u l t u r a l  Development Projects (UUP1s). Existing and 
future IADP's a re  the prfmary means fo r  Sierra  Leone's 
planned agricul tural  development. 

4 f f i c i . b  of the Ministry of D e v e l o p l c n t  and Economic 
Planning were wil l ing to  intervene i n  the  budget process 
toincrease %!Dl? fund- t o r  CARE feeder road maintenance. 

Therefore. a confluence of presmres made a number of actors and 
organizations in the Sierra  Leone se t t ing  will ing t o  take reanonable 
step. t o  provide funds for  maintenance of the CARE feeder road*. 

Although AID and CARJ!. have had an initial .uccus i n  inmring  
maintenance of the CARE feeder roads, it is uncertain that  the  WSL 



and its Winistry of Worka wi l l  continue to  maintain incrcashq 
r i leages of these roads. For maintenance to  continue, any 
Phase 111 of the CAR.E/Sierra Leone Rural Penetration Roads Projecm 
should focus on building i m t i t u t i o n s l  capability within the GOSL 
for  feeder road maintenance and construction. 

The basic purpose of the projects has been t o  support the 
World Bank f h c e d  W P ' s  i n  Sierra Leone by increasing access 
of mall farmers t o  extmsion agents, f e r t i l i z e r ,  improved seed. 
and market outlets. The available e.vAdence indicates tha t  the 
CARE roads, in conjunction with the W P 1 s  h.vc had both positive 
and negative impacts but that  the positive outveighs the negative, 
at present. On both the positive and negative s i d u ,  relat ively 
clear evidence exis ts  on rane points and relat ively ambiguous 
evidence on other issues. 31 

A. Positive Impacts 

It is f a i r l y  clcor tha t  villages served by CARS! ronds receive 
more frequent visits by a t e m i o n  agents, both of the UDP1s 
and of private comp.Pies--such u the Rokel Leaf Tobacco D w e l o p  
m a r t  Corporation (BLTDC) and the Mobole Fruit  Company. L i b r i s e ,  
the CAW4 roads have led t o  clubstantially i n c r w e d  traffic--although 
scm CAW?, roads are carrying much t r a f f i c  diverted from dilapidated, 
d t a i n e d  trunk roads. CARE-affected v i l l a g u  are vis i ted by 
more podn-podas (Mazda l igh t  vans providing local transportation 
for  people and produce) and other vehicles. Inhabitants of vi l lages 
served by CAW?, roads own more motorcycles and bicycles than persons 
living in c-nities without CARE roads. Because of the greater 
ease of transporting hcary it-, CAW?,-affected villagea use more 
cement in housing and building construction. Because of the greater 
ease of V i s i t s  t o  market touna, inhabitants of c d t i e s  served 
by CARE rods spend 8acwh.t lore of the i r  increased Lacore on 
basic coluumer goods: tmbrellas, p las t ic  buckets, ratehea, radios. 
charcoal irolu. and l o t o r c y c l u  or  b icyclu .  l i o r l l y .  CAW-affceted 
villages benefit from l o r e  gwe-t and private health services 
than non-CW3 affected v i l l a g u .  

It ia leas clear tha t  the CARE r o d s  are usocla ted  vith other 
positive impacts. On certain agricul tural  practices--use of 
f a r t i l i s e r  and marketing a wider variety lad muter  quantity of 
crop-farrum in CdB&affected r i l l agea  seem t o  be far ther  along 
than non-cbBB affected v i l l u e s ,  but the midance is conflicting. 
In some ins tancu and by sum reports, more c o l u r c k l  sctivity- 
new ru ra l  markets, rore c a c r c k l  bank landing, n w  r i c e  1111s- 
is occurring along the CAEl? roads but the indlcatioru are not 

21 For more detailed discassion of impacts including supplsncntary - 
tables, see Appendix A, Section IV. 



sufficiently widupread or confirmed to support firm conclwions. 
Sir i larly,  i n  sorc instances CARE-affected villagea have more new 
construction and more schools than non-CARE affected villages, but 
again the evidence is not clear. 

Although the pusage of t h e  may see a nwber of negative 
impacts of the CARE roads, a t  p ruen t  clear evidence of negative 
impacts exists in only s few areas. In several additiolul a r u s ,  
negative impacts are possible. Farmers i n  CARE-affected c o r m n i t i u  
have generally reported a shorter range of f a l l w  periods for r ice  
cultivation than farmers not served by CARE roads. These phenomena 
of shorter f a l l w  periods, more serious r ice  shortage and greater 
#warp r ice  cultivation vould be e o ~ i s t e n t  v i th  the substitution 
of export crops (coffee, cacao, and o i l  palm) for food crops. 
Under thia axplanation, farmers planting more land in tree crops 
would replant upland r ice  f ie lds  af ter  shorter than usual f a l l w  
periods or would plant their upland r ice  i n  more dis t .n t  fields- 
possibly on steeper hillsides. More of such farmers vould also 
sh i f t  to  nrmp r i ce  cultivation, in  sp i te  of the preference for 
upland rice, i n  an effort  to  met their  food needs. 

Wlut is leas clear in vhether these shi f ts  are causing more 
emrlrorncntal damage-such as loss of so i l  f e r t i l i t y ,  increased 
s o i l  erosion, and wrsened deforestation-in arean served by 
CARE roads versus other areas. Incrcucd firewood sales 
been observed along CARE roads. This, combined with the evidence 
of shorter f a l l w  periods sad more scarcity of rice, suggests 
that the cash crop aphasia of the UDP's supported by the CARE 
roads may be axacerbating the loss of topsoil. so i l  f e r t i l i t y ,  
and f o r u t  cover. To confirm these suspicion#, certain questions 
should be answered: (1) are enough farmers shifting to m.rp 
rice cultivation to relieve the d-rd prueure on upland 
rice fallow periods; (2) is it true, as argued, that expanded 
tree crop cultivation wi l l  reduce erosion? Eawwer, i f  farmers 
are shifting sufficiently to nmp rice cultivation to  capen- 
sate for lower upland r ice  production, they may be incrauing 
their  a p o m r e  t o  u l a r i a .  schis tosol iu is  and other water-borne 
d h e a s u .  Further, the nutritional content of their families' 
d ie ts  u y  be declining because of the loss of crops traditionally 
intercropped with upland rice. The sh i f t  to  u w q  r i ce  s l y  also 
have adverse aocial impacts because upland r ice  farring ha8 served 
a number of social functione. The evidence is not conclusive on 
t h u s  health and social impact quu t iom,  but enough indications 
a i s t  t o  warrant serious investigation. 

With regard to  the CARE roads' effects on migration, the 
evidence in unclear. C e i t i e s  with more children in school 



do s e a  to  experience mre migration, but the increaoes i n  school 
attendance do not break dam neatly between vi l lages with and 
without CARE roads. On the basis  of existing surveys. CARE-affected 
v i l l a g u  seem t o  be experiencing less d g r a t i o n  than non-CAW, 
affected village@. Bwmer, the effects  of CDX roads on migration 
a re  probably related more t o  the degree t o  which the roads a re  
serving a tnmk or arterial road function-u sane CARE roads i n  
the Eastern IADP a r e  doing-versw a feeder road function. Exist- 
ing analysis of the fmpact of roads on migration indicates tha t  
trunk roads are usociated with increaning rural-urban migration 
vharcas feeder roads are not. 3/ 

I n  a w r y ,  the available evidence suggasts tha t  the CARE 
roads have had in the short run more positive than negative 
impacts. Additional investigation i. needed t o  determine the 
hportmce of negative effects  of the roads and whether positive 
impact8 wi l l  outweigh negative effects. 

C. What is Unknown About the Impact of the CARE Roads 

A t  tbi. t i m e ,  a number of b u i c  questiom about the impacts 
of the IADP1s and the CAW?, roads cmnot be anmered from the 
available evidance: 

--Who is benefiting from the IADP1s and the CARE 
roads-the relat ively poor or  the relat ively well-off? 

-Are trader8 and transporters benefiting more than agri- 
cul tural  producers from decreaoed transportation costs? 

--In order t o  tell whether the roads a re  associated with 
greater production, what a r e  the treads i n  t o t a l  and 
per acre production of r ice ,  coffee, cacao, and o i l  
palm kernels i n  UDP arcas served by CARE roads? 

IVh.t a re  the most f r q i l e  u p e c t s  of the q ronor ic  system 
i n  the U D P  areao? H w  a re  increaoed cash crop cultiva- 
t ion and dirinishing fallow periods affecting s o i l  f e r t i l i t y ,  
erosion, d deforestation? 

--What effects  are the IADP activities and the CARE roads 
having on land v a l u u  and land tenure? . 

3/ " S o c i o - E c d c  and Environmental Upacts  of L w  Volume Rural - 
Roads: A Wiw of the Literatures1* by Davres, Incorporatedl 
A.I.D. Program Evaluation Dircuosion Paper No. 7, The Studiee 
Divi8ion. Office of Evaluation, Bureau for  Program and Policy 
Coordination, February, 1980, p. 149. 



-How has t h e  r o l e  of m e n  been affected by the  IADP's 
and the CARE roads? Has greater  ease of transporting 
produce to  market enhanced o r  diminished marketing ro l e s  
women previously performed? Has increased cash crop 
cu l t iva t ion  taken more of womcn's time so tha t  they gmw 
less of vegetables and other crops than they have 
t rad i t iona l ly  added t o  t h e i r  family's d i e t ?  

--Is increased incidence of schistosomiasis, malaria or  
other water-borne diseases occurring because of increased 
amp rice cul t ivat ion? What new measures a r e  necessary 
t o  control  and t r e a t  these diseases? 

-Are the  roads and the UDP's associated with changer i n  
the  numbers and s i z e  of mall r u r a l  businesses and 
industr ies  which "generate both a higher output and a 
la rger  amount of olnplopm per un i t  of the  r e l a t i ve ly  
scarce factor ,  capitall'?e%S What addi t ional  programs-- 
such a s  b a r k  management t ra ining,  technical  nerviccs. 
new r u r a l  c r ed i t  ins t i tu t ions ,  or  revised economic 
policies-are necessary t o  accelerate  the  r a t e  of form- 
a t ion  and growth of such r u r a l  businesses and industries? 

A8 t h e  above issues  suggemt, anewering with any confidence the  
question of what socio-economic and environmental impacts the  
CARE roads have had requires an understanding of several  systema 
within S ie r ra  Leone: the  r u r a l  econodc system; the various 
t r i b a l  systems and the i r  land tenure practices;  the  agronomic 
system; and t h e  trading and transport  systcms. 

The in t a r r eh t ionsh ips  w i t h i n  and .nong these a y s t e u  w i l l  d e t e d n e  
w h a t  the  impacts of the  CARE roads and the  associated IADP's have 
been, w i l l  be, who w i l l  benef i t ,  and whether negative impacts w i l l  
outweigh posi t ive  e f fec t s .  

A. Conclusions 

I.  Road construction and cost  per m i l e  estimates f o r  both phases 
of the  CARE/Sierra Leone Rural Penetration Roads Project  were 
e x t r e ~ c l y  overoptimistic. The project  did not  come clone t o  
achieving its projected construction or  coat per mile ta rge ts  i n  
Phase I or Phase 11. 

4/ Carl Lidholm and Enyinna Chuta,"The Economics of Rural Urban - 
Small-Scale Industr ies  in Sier ra  Leone," African Rural Economy 
Paper No. 14, 1976, p. 123. 



This is probably nothing new t o  aid donor-funded rura l  road projects. 
The principal causea of construction shor t fa l l s  and cost per mile 
werruns were AID funding delays; faul ty asaraptlons by CAXE and 
AID regarding the construction requirements of C l a s s  I V  feeder 
roads; and experiments by CARE in using second hand equipment 
and volunteer engineers tha t  caused problmm early in the 
project. However, it should be emphasized that  with bet ter  
at tent ion to  CARE'S needs by organizations supplying volunteers, 
the decision to  use volunteer engineers has prwen to  be a v i se  
choice that  lmn lowered costs significantly. 

2. CAXE hu constructed a satisfactory mileage of roads a t  
recuonabbk cost. Given the GOSL ineistence on the colutructlon 
of C l a s s  I V  roads and given AID funding delays, CAW has per- 
formed about as w e l l  a s  any organization could have perfoned 
in corutructing through FY 79 314.7 miles of generally high 
quality ru ra l  roads (of which 246.3 miles are Class IV feeder 
roads). The projected cost per mile of the CAW roads of 
$23,400 ~IJ quite reasonable. given the quality of roads 
stipulated. By the end of the project i n  1980 CARE rill have 
constructed or  rehabili tated w e r  348 miles of C l a s s  IV feeder 
roads-an amount greater than half of Sierra Leone's t o t a l  Class 
I V  road mileage i n  1974. (of which over 99 percent was i n  "bad" 
condition). 

3. In the face of serious iaplcrcntintion problem. Cdag haa 
performed w e l l .  CARE iue s h m  substantial  innwation 

-in u s i a  Peace Corps and other volunteer engineers; 
-in imolving significantly local chiefs and vi l lagers  

in road conetruction and maintenance; and 
--in helping the GOSL t o  i n s t i t u t e  a l o r e  objective 

process of and c r i t e r i a  for  road selection. 

4. The project hu had mixed success in obtaining GQSL comitment 
t o  maintain the CARE feeder roads. CAXE and AID, through effective 
use of the -a1 evaluation procems. mcceeded i n  obtaining a 
budgetary c d t l c n t  by the GOSL t o  maintain the f i r s t  portion 
of CMB roads which the COSL talus wer in FY 1980. Annual 
evaluatiow in 1977. 1978, and 1979. eeaiUQimd further funding 
on progress i n  maintenance. T k b  led to  the DOSL's planning, 
allocating personnel, and budgeting f o r  maintenance of a part  of 
the CAW feeder road. for  1980. Whether there w i l l  be longar term 
cdtments  is not yet tmovn. 

CARE and AID succauid  in o b t a i a i q  a GOSL c d t r a n t  on 
Puintenauce of the feeder roads because of threa factors: 

-the perception in Sierra Laom of the CbaE Rural Penetration 
Roads Project as a successful program i n  building high 
quality feeder roads; 

-the personal in teres t  by Sierra Leone's Pramidant, the 
Honorable S i a k a  Stephau, in seeing the program continue 
because of the critical importance of tha feeder roads 



to the success of the Eastern and Northern IADP's and the 
bamic importance of those project8 t o  long-term improvement 
in the Sierra Leonean econoq; and 

--the willingness of officials  of the important Mhistry 
of Development and Economic Planning to  personally inter- 
vene to  iwure  funding for MOW maintenance of the feeder 
roads. 

5. The project baa failed to  imti tut ionalize feeder road construction 
and maintenance vithin the GOSL. Largely because a planned IBRD 
highway maintenance project was delayed, l i t t l e  progress has been 
W e  in iwuring that uintcnance of the CARE feeder roads wil l  
continue af ter  the project ends. Although the GOSL hu agreed 
to  provide fund. for the MOW to  maintain the f i r s t  77 miles of 
CAR3 roads bu i l t  i n  1976 and 1977, s e r i m  questiow remain on 
whether the GOSL wil l  take w e r  mint-ce for additional portiow 
of the CAR3 road.. Moreover, no progress is evident in institution- 
alizing rural  feeder road cowtruction within the GOSL. 

6. A 11ubstauti.1 sh i f t  occurred dur* the project from labor-ba8ed 
t o  equipment-based road construction. Unfortunately, AID and CAW 
did l i t t l e  t o  document th is  shi f t ,  presumably because there wa8 
l i t t le  incentive for them to do so. Thus, one is l e f t  with no 
way of analyzing clearly the underlying reanow of the shif t .  
although a high minimum wage, the absence of improved techniques 
for organizing and carrying out labor-baed construction, and an 
uwatbfactory experience with a national system of labor-intewive 
maintenance were probably significant. 

7. The overall 8ocio-economic *act of the CARE roads a t  present 
has been positive. A t  the ame the, questions a i s t  concerning 
negative impacts, which over t ime,  could overwhelm the positive 
effects. I f  one accepts the findings of socio-economic surveys 
carried out along the CARE roads, the roads are clearly associated 
with w r e  frequent agriculturai atenmion agent v i s i t s ,  increased 
t ra f f ic  and transport services, h i g h e ~  quality c-t construction 
i n  villages, higher purchases of conatmer goods, and w r e  health 
services in vi l lagw served by CARE roads. In addition, there 
are indicatiow t h a t  the CAIU rods have played some role i n  
faci l i ta t ing increased fe r t i l i ze r  use; in  bringing about wider 
cultivation and marketing of c u h  crops; i n  expanding c-rcial 
activity; and in increasing educational opportunities. 

On the negative side, socio-economic surveys and other invceti- 
gation indicate that the CARE roads are associated with a shorter 
range of fallow period for upland r ice  cultivation, greater r i ce  
scarcity, and increased svamp rice cultivation. Theae conditions 



suggest substitution of cash crops such a s  cocoa, coffee and o i l  
palm for  food crops, particularly rice.  Some indications exist 
that  the CARE roads, because of the above effects ,  are associated 
with decreasing s o i l  f e r t i l i t y ,  deforestation, increased s o i l  
erosion and increased exposure of mamp r i c e  farmers to  water- 
borne d ieeasu .  The relationship of the CAW, roads t o  migration 
i 8  unclear. Since some CAW, roads function a s  a r t e r i a l  or  trunk 
r o d s  connecting major provincial tm, those roads probably 
encourage migration whereas those CARE roads that function aa 
t rue feeder roads, connecting vi l lages to  ru ra l  market towns. 
l ikely retard rura lurban migration. 

B. Tentative Lessom Learned for  Rural Roads Projects 

Although obviously, one cannot draw lessons from one project 
experience that w i l l  apply generally to  AID-financed ru ra l  road 
projects, it is useful t o  identify tentative hypotheses. These 
tentative lessons learned can be ccmpared to finding8 of other 
ru ra l  road impact waluationa. A comparative analysi. of the 
findings of a number of ru ra l  road impact waluations w i l l  hope- 
fu l ly  produce atme general lessons for  improved design and 
implecntation of rural  road projects. 

1. Before fundinn ru ra l  road projects, MD should determine 
independently vhether comolementsr~ activities-mch u ~ r i -  
p p p p p p p 

cultural  developraot or  umrfacturing-are iikel% t o  havepre- 
d o m l ~ n t l ~  positive or wpative -acts. To a large degree, 
rura l  roads accentuate the prevailing tendency of developpent 
i n  an area. Before funding-rural road c m t r u c t i o n ,  AID should 
ascertain tha t  the ngricultural development strategy the r o d s  
are supporting w i l l  benefit relat ively poor people. In addition 
to any development projects going on i n  the area, A I D  should 
also be aware of the ef fec ts  on mall producer8 of (1) agricul- 
tu ra l  pricing p o l i c i u ,  (2) the land tenure system, (3) rural 
credi t  p o l i c i u  and programe, and (4) policiaa affecting rural 
enterprises. This does not rean that massive, expeaaive, long- 
term studies should be carried out on each of these points but 
that  person8 Lnwledgeable about the country i n  question should 
be cowulted on thane Iswes a d  offer their  advice on the 
l ike ly  effect8 of ru ra l  road coaatruction and maintanmce. 

2. I n  d u b  md imp-tation of ml r o d  projects. ATD 
should place u j o r  m p h u i s  on i aa t i tu t io lu l i t inp  uint-ce 
of the road8 as rall as ina t i tu t io lu l i r ing  future rura l  road 
corutruction. I n  developing countries u i n t e ~ ~ c e  of feeder 
rods. not t o  mention hinhvavs. w i l l  be a contimuinn moblem. 
AID sirould devise strate&-f& ioltituti-liting-&int-ace. 
Such s t r a t e g i u  could include: 



--involving loca l  villager. and of f i c i a l s  i n  selectim, 
c m t r u c t i o n ,  and maintauurce of feeder roads t o  
insure loca l  ident i f icat ion with the  roads; 

-iashting on expl ic i t  funding by LDC governments of 
operating expenses. personnel costs,  and equi-t 
depreciation for  maintenance of feeder roads; 

-tying feeder road construction t o  sirmltaneous 
agr icu l tura l  development e f fo r t s  that vill remlt 
i n  expanding government revenues t o  fund recurrent 
costs;  

--conditioning annual tranche6 of foreign aid funding 
of feeder road construction on adequate progress 
in maintaining prwiously comtructed roads; 

-providing career incentives f o r  engineers, s i t e  
supervisors, and vork gang foremen t o  concentrate 
on maintenance. 

To devise mean8 of effecting ouch iw t i tu t iona l i za t ion ,  future  
ru ra l  road project evaluations should focus on why i n s t i t u -  
t ional izat ion of maintenance and construction occurred o r  
did not occur. 

3. I n  future  grants to  pr ivate  voluntary o r g a n i r a t i o ~  (PVO'.) 
f o r  ru ra l  road construction. AID should reauire  expl ic i t  c d t -  
rents by host governments t o  fund maintenance. A s ignif icant  
par t  of the  problem i n  obtaining GOSL funding and act ion fo r  
feeder road maintenance may have been the  absence of an exp l i c i t  
GOSL coplitncnt, although it in d i f f i c u l t  t o  argue that ouch 
a conmimeat would have been a suf f ic ien t  condition f o r  main- 
tensnee. The grant agreematt c o r i t t e d  CdaE (but not the GOSL) 
to  maintain the  roads. When t he  expected IBBD highway maintauace 
loan did not materialize,  AID seau not t o  have had m y  f o a l  
coraitncnt on maintenance by the  GOSL t o  f a l l  back on. Thin 
lack of exp l i c i t  comimmnts by LDC gwe-ts t o  nrpport o r  
maintain AD-funded PVO a c t i v i t i e s  m y  be present i n  other PVO 
projects. 

mrveys a r e  .till being carried At in ar- where roads are 
pet  t o  be b u i l t  o r  have ju s t  been bui l t .  These n r r v q s  both 
define b u e l i n b  conditions and, by use of a "with-roads without 
roads rodel," provide sac  indication of the impacts of the  



roads. Further, a f t e r  three years of surveying, the consultanttms 
begun t o  investigate Impacts of the roads wer time i n  areas 
he has prwiously survayed. These aurvays have been relat ively 
inexpensive ($10-15.000 each) and could l ike ly  be mubatantially 
*roved while still  being a minor cost in the overall  project. 
For rmny road projacts (or other AID ac t iv i t ies )  AID or its 
contractor should be able t o  s i a i l a r l y  identify local  nationals 
or  expatriates who could perform baseline and impact surveys 
at relat ively lw coat. 

5. AID should ioa t i tu t e  budgetary and career incent ivu  for  
AID a ~ l o ~ e e s ,  Hissiom. and Bureaus that  u k e  clear the i r  
i n t e r a t  i n  carryinn out i m a c t  evaluation of AID-funded rura l  
road ~ rodec t s .  The AID Administrator's current intereat  i n  
the firrnt ser ies  of project impact waluations is clear. 
Before an effective system of waluation planning, baseline 
surveys, careful reporting on project progress, and use of 
loca l  nationals for  impact evaluation of ru ra l  r o d  projects 
becomea a habitual part  of A I D 1 s  operatioam, hwever, insti- 
tutionalized incentives for  AID eaployeea, Mission6 and Bureaus 
are  needed. The Sierra Leone case, i n  which s w e r a l  annual 
aocio-econdc surveys have been done, seems to  be an exception. 
Construction of the Upper Volta Rural Road project i n  the 
Eastern ORD has been delayed two years, and yet the baseline 
condition# of the areas t o  be affected have not been established. 
Few impact waluntions of AID ru ra l  road projects ex is t  although 
substantial  l i t e ra tu re  on the impact of ru ra l  r o d s  is available.l/ 

A strategy is needed to  Wert budgetary and career r e h r d s  
in to  AID'S p r o g r u d n g  md personnel mystem f o r  individuals, 
Hission6, and Bureaus tha t  a c e 1  i n  documenting both positive 
and negative Impacts of projects. A f i r s t  s tep could be peer 
review of the 20-30 impact waluatiooa baing conducted in 
FY 80 of projects in several functional arean with appropriate 
rewards for  Bureau or Hissiona with the most succus fu l  pro- 
jects and for  evaluation taw which produce the mast useful 
dlrncumrnlon of pornitire or  negative impacts of a project. Bovards 
could include program incentive8 much aa increased funding and 
individual inccmtivea such as  n a r d a ,  c o a d a t i o u a ,  prolpotione 
or step incr-es. Developing a full-blovn strategy t o  
i ru t i tu t io lu l i ze  incen t ivu  for  impact evaluation within AID 
would require mbst.nti.1 thought. Bowwer. a t tent ion t o  
budgetary and career inccmtivu seama c r i t i c a l  t o  mccess. 

51 See " S o c i o - B c d c  and Envirolamtal Impacts of LorVoluma - 
Rural B o d s :  A rwiaw of the Literature," D a a u ,  Incorporated. 



6. Make videspread use i n  project deaIOP. and in r a l a r  rura l  
road uroSect evaluations of the device of conditionilllt future 
project fundinn on satinfactory maintenance by host itwerumeats 
of the roads corutmcted. The 1978 evaluation of the CARE 
project clearly recornended no further funding unleso satis- 
factory progress was made on the luintenance question. This 
led the 1979 AID  evaluation team to  continu8lly emphuize th i s  
point with COSL officials .  Since th i s  position seemed to  be 
determined by forces outside the control of the evaluation 
team, (i.e.. the previous year's evaluation, i n  which none of 
the d e r s  of the 1979 evaluation t e n  had participated) the 
prusure  for action may also have appeared leas heavy handed 
to  COSL o f f i c h l s .  Strong interest in continuing feeder road 
construction throughout the COSL w u  also important i n  obtain- 
ing govcrrmeat action on feeder road maintenance. Such interest 
in road construction, a traditional tool for pleasing local 
constituencies, l ikely to  be present in most dweloping 
countries 8nd could be used to  advantage. 

C. Lusoru ,  Learned for -act Evaluatiolu 

Attfmpting to  ascertain the impact of the CAN3 Rural 
Penetration Boadm Project has suggested a number of lessolu 
for siailar evaluatimu: 

--send a team with a single purpose, with an independent 
abi l i ty  to  quut ion beneficiaries and collect informa- 
tion, and with the necusary mix of expertise. 

--allow sufficient t i m e  for praparation, f i e ld  work, 
and writing the report. 

-provide adequate administrative support. 

-u soon 8s a series of eva lua t im  begin in  a particular 
sector or sub-sector l ike  rural  roads, dwelop practical 
methods of analyzing u j o r  Impacts of that type of pro- 
ject-such u clungu in income d incone distribution, 
the role  of woren, land values and land tenure, figration. 
and rura l  c a r r c h l  activity. Devbe mema of quickly 
training Individual# in them uthods.  

1. Sand an *act evaluation team with a sirule purpose, with 
~ - 

an indepcndmt abi l i ty  to  quut ion bmrfici.ries and collect 
inforution.  and with the necessary mixture of skills. 

Adding one person to  m manual evaluation t e n  fa not 8 feasible 
way to  study project impact. For th i s  Sierra Leone raport, a PPC/L 
stnff person w u  sent both to  participate in a regular evaluation 
of the CARE Rural Roads Project and t o  gather in foru t ion  for a 



separate report on project impact. The PPC participant found h h -  
self  confined, in pract ical  terrs, to  the regular evaluation team's 
i t inerary and agenda. Moreover, an annual evaluation's principal 
concerru a re  those of effectivaness, not impact. . 

To carry out an impact evaluation requires tht the team 
have an independent capability to  interview beneficiaries and 
col lect  other inforaution. In t h i s  case it was thought tha t  much 
of the fn fo ru t ion  needed on the project impact had already been 
collected. But the existing socio-economic ~ r v r y s  had so f a r  
been more oriented toward developing b u e l i n e  data. Further, a 
number of major ismues-such as  the i rp rc t  of the CILBE r d a  on 
land v a l u u ,  tho ro le  of -, and m o l l - # a l e  enterprkee-had 
not been investigated. 

An impact evaluation team requires the nccusary ik of 
skills. For a ru ra l  rob project, one team mmber should h e  
lmovladge of transportation econorics, r o d  colutrrrction and 
road nuintensnee. The tro requires kuwledge of the country 
and particularly. the rural economic. agronomic. d social  
systcu-ideally, through a mociologist o r  anthropologist with 
f i e ld  work experience i n  the country and who speak8 local languages. 
The team should a lso  include expertise i n  agricul tural  e c o d c s  
or  ru ra l  daveloprmt of the region; a person capable of uulyzing 
i m t i t u t i o o a l  and organirmtional question8 related t o  the q w t i t y ,  
quality, and l ~ u t i t u t i ~ z a t i o n  of colutruciton d uintcrunce;  
8nd a person able t o  uu lyze  the effects  of varioru ucro-economic 
p o l i c i u  on the hpacts of the r o d s .  S a c  members of a team 
should be f l d b l e  enough t o  handle lore than one of these arau, 
80 that the t- is not too large. 

2. Prwide  the team with suff icient  tk .  to  wemre. conduct 
the i r  mtudy, and produce a rueful rewrt. Preparation before 
departure involveci-- 

-reding .nd digesting project papers 8nd previow 
ev8luatiolu ; 

-coll.ultfng country experts t o  Identify the critic81 
impact issues t o  be d d r u m d ;  

-prepu* brief l i a r s  of quut io l l .  f o r  fexmers, -. 
truckars, trderm, arll b u s i n u n m ,  c r a f t a m ,  d 
gwe-t off icials .  

Thi. preparation r q u i r u  at least o m  veok d probably lore. 
That m e e k  w t L . t o  umme8 tbt b8ckgromrd u t e r k l  w i l l  
b e  a l l  b u n  collectad b e f o r d u d ;  tlut country experts w i l l  



be brought i n  for  consultation i f  not to  be team members; and tha t  
t ravel  authorizations, cash advances and airplane r e s e r v a t i m  
w i l l  be handled without significant involvement of team members. 

It may be'possible to  complete in-country f i e ld  work in 
four weeks : 

--one week for  proform calls on Ministry of f ic ia ls ,  
investigation of organizatiuual questions within 
the public works Ministry, gathering of macro-economic 
data on certain issues such a s  crop production and 
migration, and illumination of the country's overall  
economic conditions. 

--two t o  three weeke in the f i e ld  t o  observe the s t a t e  
of the roads, take t r a f f i c  counts, and interview -11 
famere, transporters, traders, and others on the 
impacts of the roads. This does not allow time for  
sickness of team menbers, vehicle breakdowns and other 
inwi tab le  d i f f icul t ies .  

-one week for  preliminary drafting of the report. 
Mission cornents and review for  factual  accuracy, and 
a f i n a l  attempt t o  f i l l  holes in the analysis. 

Allowing four weeke in-country still  usumes that  subatautial  
advance preparation w i l l  have been made, particularly the identi- 
f icat ion of loca l  students or  others who can help i n  i u t e r v i e v i q  
beneficiaries and i n  carrying out t r a f f i c  surveys. 

After returning t o  Washington, teem members must be able t o  
work away from thei r  offices to  prepare their  draf t  report. A 
minimum of tvo weeb is l ike ly  necessary for  t h i s  stage i f  they 
spend f u l l  t i m e  i n  writing the i r  report and substantially more f f  
they llut wri te  the i r  report and carry the i r  off ice workload at  
the same time. Then the draf t  nuat be ciraulated f o r  c a r a t s ,  
revisioum made. and a f i n a l  d ra f t  prepared. 

By t h i s  reckoning, the t h e  required for  preparation, f i e l d  
w r k ,  and report preparation i a  amon t o  eight weeks. This e s t i u t e  
allow# relat ively l i t t le  time for  actual mite v i s i t s  md interviewing 
of heuef ic ia r iu ,  given d i f f icul t iea  in arranging md carrying out 
such v i s i t s  so as t o  gather wacn t i a l  information. This utimate 
rl.0 a n s m u  suba tmt ia l  ad.IPIetratlve support for  the ten and the 
absence of i l lnus ,veh ic le  breakd-, and other serious (but l i lu ly )  
d f f f i c u l t i u .  

3. Provide adequate dmini . t rat ive mupport so that ten# can con- 
centrate on the evaluation instead of the paperwork of trmrelinc. 

The current support for  much teama is inadequate. AID support 
a e r v i c u  u the t ravel  off ices are inadequate and understaffed. 



Clerical support is scarce. Evaluation team members must therefore 
spend significant t h e  nursing through the system travel authorizatione. 
cash advances. a i r l ine  reservation8, and purchase orders for country 
experts being brought in for the teams. Few i f  any word processing 
system are available for producing quickly multiple drafts  and re- 
drafts  of impact evaluations. Producing sufficient copies of back- 
ground information and evaluation reports takes an inordinate amount 
of the bacause deplicating equipment is scarce and the existing 
luchines are  not working much of the t ime .  

4. Develop fas t  rel iable methods and r u l w  of thrnb in usessix~g 
the iapacts of rural roads projects. D e v i 8 e  a strategy to  create 
a d d  throughout AID'. f ie ld  Mission8 and Washinaton offices for 
the results and lessons learned of impact evaluation. Impact 
evaluation of develoment projects i n  general and rural  roads oro- 
jects in particular L n k  urd diff icuit .  Methods for such rapid 
investigation are  scarce. Building on the experience of evaluation 
team and the work of other experts, AID should identify the most 
essential question8 to  be answered concerning the impacts of rura l  
roads projects. It then should devisa techniques for  identifying 
rapidly the impact of rura l  roads i n  these basic arean--such as 
changes i n  income. land ownership, income distribution, migration, 
the role of women, and agricultural production. AID should then 
t ra in  impact evaluation team members in the use of these techniques. 

A8 evaluation team return, they should be interviewed and 
debriefed ayotcaatically to  gather information on (1) problem8 
they encountued; (2) innovative solutiom they developed for 
logistical,  administrative, and substantive problg .  they encountered; 
and (3) specific i m u u  they have identified whose investigation 
requires new study techniques. An part of a corparative report on 
rural  road evaluationm, a practical manual on evaluating the impacts 
of rural  road projects should be prepared. 

I f  the lmpact evaluations are to  play a role in improving 
the impact of AID-financed rura l  r o d  projects, the r e c m d a t i o n 8  
md lesson8 learned from t h u e  reports must be circulated to  a11 
those involved with rural  roads projects. More than distribution 
is needed, however. Inccntivar must exist for Mirriom and 
individual. t o  u t i l i ze  the lessons learned. AID should i m t i t u t e  
budgetary and career incentives which u l r o  clear t o  Bureau chiefs. 
Mission Directors, uul glployees that evaluating the impact of 
rural  r o d  projects and uti l izing the findings of such evaluatioa8 
i n  important t o  their  careers and to  their budgets. 
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1 .  J u l y  12, 1 9 7 9 .  Main Trunk Road--Makeni-Bo. 

2 .  J u l y  1 2 ,  1979 .  A 
poda-poda on t h e  
Makeni-Bo trunk road .  
Note l a c k  o f  d r a i n a g e  
d i t c h e s  a t  s i d e  o f  
t h e  road which means 
r a p i d  w a t e r  damage 
w i l l  o c c u r .  



3 .  J u l y  1 2 ,  1 9 7 9 .  
Damaged palm l o g  
b r i d g e  o n  Makeni-Bo 
t r u n k  r o a d .  

4 .  J u l y  1 2 ,  1 9 7 9 .  Makeni- 
Bo t r u n k  r o a d  a f t e r  
a s h o w e r .  B e c a u s e  o f  
t h e  l a c k  o f  m a i n t e n a n c e ,  
d r a i n a g e  d i t c h e s  h a v e  
b e e n  overgrown and crown 
s l o p e  o f  r o a d  h a s  d i s -  
a p p e a r e d .  The r a i n s  
a r e  c a u s i n g  l o n g i t u d i n a l  
e r o s i o n .  



J u l y  1 2 ,  1 9 7 9 .  
Newly b u i l t  CARE 
f e e d e r  road i n  
Makeni a r e a .  N o t e  
h e i g h t  o f  embankment 
and d r a i n a g e  
s t r u c t u r e s .  Water 
w i l l  run o f f  e v e n l y  
from t h i s  s u r f a c e .  

6 .  J u l y  1 2 ,  1 9 7 9 .  Newly 
b u i l t  CARE f e e d e r  road 
i n  Makeni a r e a .  Some 
t r a n s v e r s e  e r o s i o n  on 
road  e d g e .  N o t e  h e i g h t  
o f  embankment and d r a i n a g e  
d i t c h .  



7 .  J u l y  1 2 ,  1 9 7 9 .  Newly c o n s t r u c t e d  
CARE r o a d  i n  Makeni a r e a .  S t e e p  s i d e  
s l o p e s  have  b e e n  s e e d e d  w i t h  g r a s s  
t o  h e l p  p r e v e n t  e r o s i o n .  



8. J u l y  1 2 ,  1 9 7 9 ,  Newly c o n s t r u c t e d  primary 
CARE h e a l t h  c e n t e r  a t  c o n v e r g e n c e  o f  two 
newly  b u i l t  CARE f e e d e r  r o a d s  i n  Makeni a r e a .  

9 .  J u l y  1 3 ,  1 9 7 9 .  
E a s t e r n  I A D P  a r e a  
n e a r  Kenema; f i e l d  
c l e a r e d  f o r  c u l t i v a -  
t i o n .  
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I. THE CONTEXT AND THE PROBLEM 

A. The Sierra Leonean Economy 

Sierra Leone, with a population of 3.1 million and a population 
growth rate of 2.5 percent, has an estimated per capita GNP of $200. 
Although Sierra Leone's per capita GNP in current value has increased 
from $140 in 1970 to $200 in 1977, GNP per capita in real terms has 
fallen. Declining mineral exports, a widening budget deficit, and 
heavy external debt service payments characterize Sierra Leone's 
economic situation. 

In the early years after independence (in 19621, the Sierra 
Leonean economy expanded at the rate of about 5 percent, primarily 
because of the increasing value of its major mineral exports--diamonds, 
iron ore, rutile, and bauxite. However, in the 1970's. mineral pro- 
duction and exports began to decline. Alluvial diamond deposits were 
being depleted. The one iron ore mine closed and rutile production 
was interrupted. Bauxite production continued but did not compensate 
for the other decreases. From about 1972 on, growth in gross domestic 
product (GDP) was about 1 percent, substantially less than the estimated 
population growth of 2.5 percent per year. 

During this period, the national budget and the balance of payments 
have moved more and more into deficit. Because the Government of Sierra 
Leone (the GOSL) has increasingly financed its budget deficit through 
the domestic banking system, inflation has increased to a currently 
estimated rate of 30-35 percent. Expansionary fiscal and monetary policies 
have exacerbated the country's Balance of Payments position. Scheduled 
external debt service payments for 1979 amount to 30 percent of export 
earnings and more than one-third of government revenues. Sierra Leone 
received balance of payments support from the IWF in 1977 combined with 
a rescheduling of debt repayments; however, the country's balance of 
payments situation continued to deteriorate. There is currently a 
severe foreign exchange shortage, which has necessitated more stringent 
import controls. Because of its recent reliance on short-term suppliers 
credits, Sierra Leone faces a substantial bulge in debt repayments over 
the next several years and already is in arrears on some principal and 
interest repayments, mostly on private suppliers' credits. Sierra Leone 
is currently negotiating with the IMF on additional debt relief. When 
concluded, an agreement could open the way for increased concessional 
aid through the World Bank and other donors, whose assistance has been 
delayed because of IMF pressure on Sierra Leone for significant reforms 
in economic policies. 

A final complication in the Sierra Leonean economic picture has 
been the GOSL's preparations for hosting the Organization of African 
Unity's (OAU) annual conference in 1980 in Freetown, the capital of 
Sierra Leone. Government funding for hotel and conference center 



construction, park improvements, and other OAU preparations will 
total over 100 million Leones ($96.2 million) in 1979 and 1980 
(compared to total estimated revenues in 1979 of 147.8 million 
Leones) . 

B. Origin of the IADP Projects 

As mineral exports declined during the 1970's the GOSL with the 
assistance of various aid donors, attempted to expand production of 
cocoa and coffee, its major traditional export crops, and production 
of rice, the principal food crop. These efforts also included 
diversification into other agricultural products, such as palm oil 
and peanuts. Expansion of agricultural production was to occur as 
Integrated Agricultural Development Projects (IADP's) provided 
farmers with improved crop varieties, fertilizer, extension advice, 
and better marketing services. The International Development Associa- 
tion (IDA, the soft-loan window of the World Bank Group) funded the 
first IADP in December. 1972. This Eastern IADP was to cover a 
substantial part of Sierra Leone's Eastern and Southern Provinces. 
A second IADP was funded by IDA in 1975 for part of Sierra Leone's 
Northern Province. See Map 3 for the location of the two IADP's. 
Both IADP projects aim at helping small farmers increase swamp rice 
cultivation (cultivation of traditional paddy rice in valley swamps) 
and at providing smallholders vith improved varieties for upland rice 
cultivations. In addition, the Eastern IADP focuses on increasing 
cocoa and oil palm production. The Northern IADP is increasing 
groundnut cultivation and plans to introduce livestock production. 

C. The Feeder Roads Project 

As the Eastern IADP project began, it was realized that a lack 
of all-weather penetration or feeder roads in the area would seriously 
hamper the delivery of agricultural inputs and extension advice to 
farmers (much of which takes place during the rainy season). Lack of 
roads could also hinder the marketing of increased production from the 
area. CARE, AID, and other aid donors were contacted, and a program 
for construction of penetration of feeder roads in the Eastern IADP 
area was designed. 

1. Project Purpose. Costs, and Outputs 

The main purpose of the CARE Rural Penetration Roads Projects 
was agricultural development: 



Map 3 
IADP Location Map 

./..'-.. ,..-' 
I' 

.. 
G u i n e a  

t.) 
I. 

NORTHERN > 
PROVINCE i.. \ 

0 10 20 30 40 50 Mdn 
Provincial Boundary - 

0 10 20 30 40 50 Ktlometsrs 
Provincial Capitol 



To provide farmers i n  the eastern, southern and northern 
areas of Sierra Leone with increased and continued access 
to  agricultural  inputs ( e f y s i o n ,  f e r t i l i z e r ,  improved 
seed) and market outlets.- 

The f i r s t  Phase of the CARE Rural Penetration Roads Project 
(also known as  the CARE Feeder Roads Project) was funded i n  FY 1975 - 
FY 1977 for  a t o t a l  of $3.2 million (the A I D  contribution was $1.146 
million). The need for similar roads i n  the Northern IADP, combined 
wich lower road construction mileage than anticipated led to  a second 
Phase of the project for  the period FY 1978 - FY 1980 and t o t a l  
funding of $8.5 million (AID--$3.99 million). Table 1 indicates the 
resources provided by each donor over both phases of the program (the 
figures for  Phase I and actual contributions and the Phase I1 amounts 
are  the projected figures for  the second phase). A I D  has contributed 
the largest amount, over two-fifths of the t o t a l  project cost. CARE 
and the GOSL have provided 22 percent and 20 percent respectively. 

As t h i s  project has evolved, one of the roles  CARE has played 
is a s  a construction contractor. CARE has received funds and equipment 
f r w  the GOSL, CARE i t s e l f ,  AID, and other contributors; has hired 
personnel; and has moved ahead t o  design,construct, or rehabi l i ta te  
the roads selected. But, in  addition t o  t h i s  t radi t ional  role  a s  a 
construction contractor. CARE has assumed cer tain developmental func- 
t ions,  a s  w i l l  be discussed l a t e r  (see Section 11, A-C). 

As  CARE encountered delays i n  project funding (especially from 
AID), higher earth-moving requirements than anticipated, and other 
unanticipated costs and d i f f i cu l t i e s ,  t o t a l  road construction mileage 
f e l l  f a r  short ofprojections.  Table 2 compares projected road con- 
s t ruct ion versus actual construction for  FY 1976 - FY 1980. A s  
indicated by the table ,  roads constructed i n  Phase I were expected 
t o  t o t a l  900 miles over three years. Instead, only 174.4 miles were 
bu i l t .  In Phase 11, CARE was expected to  construct 400 miles of roads. 
Instead, the maximum amount of roads CARE could construct i n  the second , 
phase is 242.3 miles. Moreover, that  t o t a l  assumes 102.0 miles of 
construction i n  the next construction season of FY 1980. Maps No. 4 
and No. 5 indicate the locations of the roads already bu i l t  o r  to  be 
constructed i n  the Eastern and Northern IADP's, respectively. 

1/ CARE Rural Penetration Roads I1 Operational Program (OPG) Proposal 
prepared by USAID/Liberia (submitted t o  A I D ,  July 29, 1977), pg. 10. 
The project paper for  Phase I of the project stated the same basic 
purpose. The project numbers referring t o  the funding for  the projects 
a r e  636-0101, 636-0111, 636-0126. 



Table 1. CAREfSierra Leone Rural Penetration Road Progranr- 
by Donor (in $000'~) 

Donor Actual Funding Projected Funding Total--both 
Phase I Phase I1 Phases 

USAID $1,145.8 
CARE 778.9 
GOSL 1,093.&/ 
Peace Corps/ 

VSO 180.8 
IBRD / IDA 

TOTAL $3,199.3 $8,521.3 $11,720.6 

*This represents the actual GOSL contribution in Phase I which was lower than the 
planned contribution because of extreme exchange rate fluctuations and loss of one 
construction season. 

Sources: (1) Evaluation. CAREISierra Leone Rural Penetration Roads I (Grant No. 
AID/afr-G-1154), ~SAID/Monrovia, March, 1977, pp. 26-29; (2) Evaluation, 
CARE Rural Penetration Roads I1 <OPG/afr-01400; Project Number 636-0111), 
USAID/Liberia, November. 1978, pg. 30. 



Table 2. Projected and Actual Road Construction by Year 
(in Miles) 

Fiscal Year Projected Actual Construction; Actual Construction; Actual Construc- 
Construction Class IV Roads Other ~ o a d d l  tion; Total 

PHASE I TOTAL 900 (120.2) (54.2) (174.4) 

PHASE I1 TOTAL 400 (228.1) (14.2) (242.3) 

PEASE I 6  I1 TOTAL 348.3 68.4 416.7 

*"Ofher roads" vere so-called "political" roads outside of the IADP's and selected by other 
criteria than is used by the Feeder Road Coordinating Committee. CARE construction on these roads 
involved structures only (mainly drainage culverts). 

**This figure represents projected construction for FY 1980. 

Source: CAREISierra Leone and AID evaluations, FY 77 - 79. 
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In spite of construction shortfalls and other difficulties, the 
CARE Feeder Road Program has improved significantly Sierra Leone's 
road network. Table 3 shows the miles of existing road in Sierra 
Leone in each class and their condition at the time of a 1974 survey. 
If CARE meets its 1980 construction objective of 102 miles, total . 
construction of Class IV roads under both phases of the project will 
have substantially increased Class IV road mileage in good condition. 
CARE will have constructed or rehabilitated 348.3 miles of Class IV 
feeder roads or more than half of Sierra Leone's total Class IV 
road mileage in 1974. 

2. Project Staff 

In May, 1979 at the end of this year's construction season, CARE 
project personnel totaled 500 persons of whom 486 were Sierra Leonean. 
Although Table 4 indicates that a significant number of higher level 
jobs are held by expatriates, CARE has moved Sierra Leoneans gradually 
into higher level jobs. In April, 1979, a Sierra Leonean became the 
project manager. This total of 500 employees does not include voluntary 
village labor provided for various construction and maintenance tasks. 

3. Road Selection 

Decisions on which road alignments are to benefit from the project 
are made in a two-step process. First, the IADP in cooperation with 
the local CARE construction engineer identifies road alignments for 
construction which (1) are over three miles long; (2) would serve, from 
the IADP's point of view, a priority agricultural area; and (3) would 
benefit the greatest population. If these alignments can be brought 
to Class IV standards at a reasonable cost, these choices are sent to 
the Feeder Road Project Coordinating Cdttee. This cormnittee, formed in 
1976 to depoliticize the selection process, is composed of the following 
members : 

-- The First Vice President of Sierra Leone (ex-officio 
Chairman) 

-- Ministry of Development and Economic Planning (The Pednent 
Secretary) 

-- Ministry of Works (Chief Engineer Highways) 
-- CARE (Director or Project Coordinator) 



lble 3. Road Inventory for Sierra L 
(in Miles) 

Class of Road Paved Laterite Total 

Class I - Principal Arterials 
Good 
Fair 
Bad 

TOTAL 427.4 427.4 854.8 

Class I1 - Minor Arterials 
Good 
Fair 
Bad 

TOTAL 148.0 861.0 1,009.0 

Class 111 - Collector Roads 
Good 
Fair 
Bad 

TOTAL 28.5 1,794.7 1.823.2 

Class IV - Local Roads 
Good 
Fair 
Bad 

TOTAL 4.9 587.2 592.1 

All Roads 
Good 
Fair 
Bad 

TOTAL 608.8 3.670.3 4.279.1 

Source: "Proposed Four-Year Highway Maintenance Program," Ministry of Works, 
Government of Sierra Leone, prepared by Roy Jorgensen Associates, Inc., 
under auspices of the UN Development Program, January 1975, p. 14 (Table 
2-1). 



Table 4. CARE Project Personnel--May, 1979 

Type of Personnel U.S. U.S. & UK Local Third Country 

Project Coordinator 1 

Project Manager 

Asst. Project Manager 

Senior Site Engineer 
Maintenance Engineer 

Site Engineer 7 

Mechanical Engineer 3 

Support Staff 474* 

TOTAL 1 12 486 1 

*Support Staff include: 

1 Accountant 
1 Paymaster 
1 Transport Officer 
32 Operator 
17 Foremen 
2 Specialist 
8 Surveyor 
5 Costing Clerk 

34 Fitter 
11 Storekeeper 
33 Clerk 
70 Craftsmen 
61 Driver 
3 Tyremen 
5 Chargehand 
23 Apprentice 

1 Messenger 
32 Watchmen 
36 Labourer 
17 Security 
16 Chainmen 
3 Greaser 
8 Bankmen 
51 Communal Labourer 

Foremen 

Support Staff 

Source: CARE/Sierra Leone monthly report, May 1979. 



-- Peace Corps (Assistant Director) 
-- Ministry of Agriculture (observer) 
-- Ministry of Social Welfare (observer) 
-- Ministry of Tourism (observer) 

This Feeder Road Project Coordinating bnanittee meets three times 
a year to choose road alignments for construction, based on the Hat 
submitted by IADPfCARE representatives, and to discuss any other 
issues related to road selection. Before Phase I1 construction began, 
the 400 miles of road planned to be constructed had already been 
selected, and AID retained the right of prior approval over "substantial 
deviations or changes to the road selected or to the design. . ."21 

4. Reasons for Shortfalls 

It is difficult to measure the success of CARE (as opposed to 
the success of the Rural Penetration Roads Projects) by comparing 
actual construction to projected construction because of a number of 
factors that made project goals unrealistic. The 1977 evaluation of 
the CARE Feeder Road Project discussed a number of these factors. 

First, the AID grant for Phase I was not signed until July, 
1975. IT 1976, the expected second year of the project had already 
begun, and one full construction season had been lost. Yet construc- 
tion did not begin until November of that year because CARE had to 
wait for the GOSL's Feeder Road Coordinating Committee to select the 
roads to be built. Before CARE could begin construction in Phase I, 
it had lost 16 months (July 1974 - November, 1975). 

Second. the technique of using rehabilitated construction equip- 
ment to keep construction costs down proved uneconomical because more 
frequent repair and maintenance was necessary. Spare parts were 
difficult to obtain and required longer delivery timea. These factors 
contributed to a low average plant availability of 55 percent, as 
opposed to an assumed minimum availability factor in construction 
estimates of 70 - 75 percent. With less equipment available at any 
one time, fever roads per month could be constructed. 

A third factor reducing mileage constructed in Phase I was the 
use of Peace Corps and British V.S.O. volunteer engineers and technicians. 

1 CARE Rural Penetration Roads I1 OPG Proposal, p. 14. 



Although lower cost than experienced engineers, some of these early 
volunteers did not have sufficient skills to meet CARE'S needs. 
Volunteer engineers currently being provided by the Peace Corps and 
V.S.O. have higher skills and function more effectively. Volunteers 
do often leave after one two-year tour; thus, there is a continual 
struggle to replace volunteer engineers in critical positions.?/ In 
spite of these difficulties, the use of volunteer engineers has made 
possible considerable cost savings and has proven to have been a wise 
choice. 

The fourth and most important factor causing lower than expected 
road construction was the GOSL's insistence that the CARE feeder roads 
be built to Class IV standards. characteristics for Class IV 
roads in Sierra Leone are the following.- 

Design Standards--Class IV Roads 

Roads 1. - 
5 /  Average Daily Traffic (ADT) - Less than 151 vehicles/day- 

Surface Type - 6-inch minimum thickness, 
compacted laterite 

Design Speed - 25 miles per hour 
Minimum radius of curvature - 300 feet 
Maximum gradiant - 10 percent 
Formation width (roadbed) - 16 feet 

2. Bridges - British standard, 153 Part 3 A 
(equivalent to H-20 loading) 

- 12 ft. wide, inside to inside, 
curbs, with provision for bridges 
to 22 feet in width where warranted 
by traffic and area development 

3. Drainage Structures - Corrugated metal pipe culverts or 
pre-case reinforced concrete pipe 

31 CARe Rural Penetration Roads Operational Program Grant (oPG) proposal, - 
pp. 14-15, 16. 

41 Ibid.. pp. 16-17. 

21 The majority of CARE roads in selected areas had a projected ADT of 
less than 50 vehicleslday. 



According to the 1977 evaluation of the CARE Feeder Road 
Project, the cost and construction time implications of the GOSL's 
stipulation of Class IV standards were not known. CARE was basing 
construction cost and time estimates on its previous construction 
experience. However, CARE'S previous experience was in building 
rudimentary cropextractionroads with simple earthworks and in using 
available surfacing materials adjacent to the road. These were the 
types of roads that the World Bank and the Eastern IADP project 
management expected and desired to be built. However, the GOSL 
disagreed then and continues to insist that CARE build roads to its 
Class IV standards. 

Construction of Class IV roads requires much more earth movement 
for embankments, hauling of select surfacing material for longer 
distances, surface compaction with equipment, installation of more 
elaborate structures, and other more complicated and costly procedures. 
The GOSL's requirement that CARE construct roads of Class IV standards 
has meant, in combination with the other factors mentioned above, that 
fewer miles of roads could be constructed with the available funding. 
The World Bank and the project staff of the two IADP's are dissatisfied 
that CARE is building significantly fewer miles of feeder roads per 
year than was anticipated and do not feel that Class IV feeder roads 
are economically justified for the IADP areas. Although CARE could 
build more miles of road with lower standards, the need of the IADP's 
for the roads to be open during the rains argues for the current 
standards. Staff of both IADP's mentioned their need to use feeder 
roads during the rainy season so that extension agents can advise 
farmers and deliver inputs. Many of the roads and tracks that CARE 
is rehabilitating or upgrading were of lower standards. Their lower 
standards, in combination with lack of maintenance, explains to a 
large degree why they are no longer adequate for IADP purposes. There- 
fore, it seems that the Class IV standards are appropriate, given Sierra 
Leone's heavy rains. 

The construction target of Phase I1 of the project--400 miles 
over three years--also proved to be over optimistic. Still, CARE will 
surpass 60 percent of the target (242 miles vs. the goal of 400 miles) 
if it is able to meet its FY 80 construction estimate of 102 miles. 
The main problem in Phase I1 was an unanticipated six month delay in 
AID/Washington approval of funding for the project--from August, 1977 
to February, 1978. Without AID funding, CARE was unable to order the 
new equipment and spare parts needed for its construction work. Con- 
sequently, it was able to construct only 63.1 miles of the planned 133 
miles in the first construction season. However, it is likely that 
even with all of this equipment and spare parts the annual construction 
targets for Phase I1 would have been excessive, since CARE was only 
able to construct 77.2 miles in F'Y 79 and estimates it will complete 
102 dles in FY 80. 



Mainly b e e  of delaya in project apprwal and inaccurate 
estimation of colutructicn time and cost, the Rural Penetration 
Roads Project f e l l  far  short of its objectives in both Phues I 
and 11. W ' s  experimentation w i t h  used equipment and volunteer 
engineers alao aloued construction s d t .  Both A I D  d CAUB 
share reapoluibillty for t h u e  sho r t f r l b .  A t  the same tiu, 
one m a t  recognize that the colutruction or rehabilitation of 
417 liles of feeder roads over f ive years in a country those 
t o u l  f e d e r  road network in 1974 was less than 600 dl- (of 
which 587.3 milea were judged as  in bad condition) is a signi- 
ficant a c c a p l i s h t ,  if done a t  a reasonable cost. 

Originally projectd  costa per mile in Phase I mere estimated a t  
$4,00O/mile. Because of the delays in funding, high equiprnt  down- 
the, poor cost u t h t i o n ,  d other probleu discussed above, 
t o t a l  mileage c o ~ t r u c t e d  or rehabilitated i n  P h e  I wu only a 
fraction of the 900 m i l e 8  contaplated. Therefore costs per mile 
were mich higher than anticipated - $15,125 per mile. Table 5 
.horn lore de ta i l  on Phase I corte. 

Table 5. Cwt Per Nile - Phue I 

Tot81 Project Cost 

Leas Undeprecfated Equiprcnt 
and Inventory 

Tot.1 H e t  Project Cost 

f 174.4 W i l u  of R o d  Colutructed* 
Give8 a Cost Per Nile of 

*cARE/sicrr. Leone. 

Source: 1977 hraluation. CAP.E/Siura Lcrma Rural Penetration 
Roads Phue 11, p. 29. 

Phua 11 costs per r i le  ware projected to  be $12,000 p u  dl., 
the a c U 1  cost per m i l e  that the March 1977 waluatioo had found 
M the f i r s t  Phase of the projact was go- on. Rowevcr, the 
f i na l  cost per mile i n  P b e  T wan actually $15.125. & i n  



h e  I, theme Phue I1 coats uqumed a higher level of road comtruction 
than w i l l  actually occur. I f  CdaE builds or rehabil i ta tes  102 miles 
of feeder roads in FY 1980 a s  projected, the cost per mile f o r  Phase 
I1 vill be $29,400. Table 6 gives more d e t a i l  on the derivation 
of these coats. 

Table 6. Projected Coat Per Uile fn P h u e  I1 

Total Project Cost $8,521,100 

Leas Liquid b e e t a ,  Undepreciated 
Equipment md Inventory 

Total l e t  Project Coat $7.127.100 

f 242.3 Projected Mlaa of Road 
Cowtructed Givea Cost Per'Mle of $ 29,400 

Source: 1979 Evaluation, CAlUClSiarn Leone Rural Panetration Roads 
P h u e  11, Anna G. 

1 
Aaauming a t o t a l  of 416.7 miles of road constructed w e r  both 

phase# of the project, the vdghted average of costs per mile over 
the l i f e  of the project i n  e s t h a t e d  t o  be $23,400 (or $14,500 per 
k l l a t e r )  . 

Admittedly, estimation of the costs per mile wsa poor i n  both 
Phasu of th i s  project. Haever, cost estimation for  road pro- 
jects i n  developing countries i a  not known for  its accuracy. The 
vcightcd average coat per mile of $23.400 ($14,500 per kilometer) 
for  Phases I md I1 l a  soatwhat werstated becawe the figure in- 
cludea costs for  uint-ce of the roads which Cbag perform for  
two y u r s  a f t e r  construction. On some CARE r o d s  which have 
aerved as  al ternate trunk routes, wre extcruive maintslunce vork 
ttuu anticipated has been necessary. On the other bud ,  the coat 
per mile l a  s a c r h a t  understated because no estimate is included 
of the e c o n d c  costs of volunteer vi l lage labor or  local materials 
provided a t  no financial cost t o  CARE. These actual coats per 
d l e  are quite reasonable, given the quality of roads colutructed. 

The prcvioua diacuasion of r auons  for  shor t fa l l s  identified 
a number of problem that .ade achievement of the original road 
cblutruction targets irpoasible: 



--Delays in A I D  fundiag of P h u e  I and I1 of the project 
comhined with delays in COSL selection of sites runt 
(1) the complete loss  of the f i r s t  construction season 
(September 1974 - May 1975) ad loss  of part of the 
second (September 1975 - Hwaber  1975) i n  Phase I 
end (2) the loss of essent ial  equipment and spare 
parts  for  the f i r s t  couetruction season in P h ~ e  11 
(Septaber 1977 - May 1978). 

--Attempting to  rehabil i ta te  and Lcep in operation old 
c o ~ t r u c t i o n  equiplent prwed less economical than 
purchasing new e q u i p & .  

--Utilizing less expensive, volunteer engineers a d  
technlciana runt initial periods of inefficiency 
u n t i l  they gained experience and u n t i l  volunteer 
qenc iea  began prwiding more sui table volunteers. 

--Ron-recognition tha t  GOSL's h i s t e n c e  on Class IV 
roads runt higher cost and a l w e r  construction 
ande i n i t i a l  construction targets  and cost per 
mile wtlmatea quite  inaccurate. 

A. with Implementation Problems 

I n  mite of t h w e  d e l a y ,  faul ty usmpt ions ,  and fuzzy plumfa8, 
two annual waluations have concluded that  CARE has coped about 
a s  w e l l  u could be expected in organizing ad carrying out 
the project. The 1977 evaluation of the feeder roads project 
cclre to  this copclusion: 

Based on the waluation team's on site rwiew, the financial 
and coaparative cost u u l y s i e ,  and the opinioas of ru ra l  
dwelopmerit experts located in the project area, the CILBE 
Rural Penetration Road Project hu been succeaafu~ W Con- 
structinn feedar roads coml-ti- rura l  dweloment 
schemes in the Eastern area of Sierra Leone. The c r i t e r i a  
used in making th i s  judgment must necessarily discount the 
u n r u l i e t i c  targets establiehed by the Grant Agreement in 
term of riles of road t o  be coastructed within the three 
year l i f e  of project, and the  t o t a l  budget. (mphasia added) 

The orisinn1 three-year targets of cooatruetion of 900 
rilu of rura l  penetration roads, 120 bridges, and 7,425 
culverts a t  a t o t a l  cost of $4 million ( e s t i u t e d  $4.500 
per  mile) were unrealistic.  I n  retrospect, responsibility 
for  the ~ lonn inn  deficiencies rut  with both CAW a d  AID 
for  (a) - lack of on-site engineering exper tbe  t o  reviav 



the p r o p o ~ l ;  d (b) lack of appreciation of C l a s s  IV 
road standards u oppored t o  the crop extraction roads 
CARE had been constructing in Sierr Leone prior to the t /  AID g-t. (mphasis i n  o r i g i ~ l )  - 
The 1978 evaluation of the werall project (and the f i r s t  

in Phua  XI), reported that  the nix-th delay i n  AID funding of 
the second OPG runt that  erscntial  equiprent and sprre parts 
did not arr ive u n t i l  a f t e r  the 1977-79 constructioh season. Thin 
delay w u  quite possibly necwmary became among the important 
quwtioaa t o  be rwolved were adequacy of (1) GOSL funding and 
(2) the uintenance capability of the Sierra LcoPun ninistry 
of Worlu. On these issues. the 1978 evaluation found that-- 

CARX's performance hu been satirfactory. Derpite the 
handicap of delayed AID authorization d avai labi l i ty  
of AID funds, CARE h a  effectively carried out i t 8  
rwporuibi l i t iea i n  the ueas of admidstration, staffing, 
procurement, construction, maintenance, m a i n t e ~ ~ ~ e  
trainlug and reporting . . . 
. . . CAW was prwanted f r a  obtaining the c r i t i ca l ly  
needed d d i t h l  equiprant and spare p u t s  during any 
part of the firmt year's construction period, r i thout  
vhich the inteaded l.t year production targets m e  
never expected t o  be rat; four of the f ive  donors t o  
the project made satisfactory md timely contributions 
t o  the project. AID'. delayed authorization war the 
p r f u r y  came for  production shortfall .  . . . . . 
. . . Of the six h i e  asmmptions zpon which the ;;ojeetva 
affectiv-8 d its authorization r a r e  b u d ,  three 
of them have p r w m  to  be erroneous, thereby contri- 
buting t o  unexpected reduced production d incraued 
coets. The fundaental  asnnption that tlu subject 
p a n t  would be a p p r w d  and authorized by August 1977 
t o  permit equip.cmt and spare pu t .  purchue and &la- 
b i l i t y  by the Decaber 77 start of the dry c o ~ t r u c t i o n  
season, prwed t o  be optimistic by SSS ronths. This 
seriously affected the three other project usurpt ione 
of (a) t t s l y  avai labi l i ty of a l l  donor.' contributions 
(b) timely delivery of nrw equiprant and (c) timely 
avai labi l i ty of a p u e  parts fo r  old equipment. The 
delay reaulted f r a  lengthy d i . c u s s i o ~  d resolution 
of dID/U c o n c e r ~  about j m t i f i c a t i o ~  of mhort-spm 
roads of 3 dlu or  less d ebout guarantau by GOSL 
for  the i r  budgetary rupport and the p u t  and future 

load Y t-e capability of their  Hinietry of Work 
Orow) 

1977 Evaluation, CABEfSierra Leone lural ?ae t ra t ion  Boa& Phue TI, p. 2. 

7/ 1978 Evaluation, CME/Siura Leone Rural Penatration Roads X I ,  pp. 5, 7, 3. - 



CARE has s h m  an abi l i ty  to  deal with other hpl-tation 
problan. Volunteer engineers and technicham sometimes do not 
finish out their  two-year tours, although that is less a problem 
nor than in the past. Other volunteers find the experience re- 
warding enough to a t e n d  their tours or t o  work directly for 
ChaE af te r  completing their tours. When volunteers who have 
been -gin# one of the major equipmeat workshops or one of 
the construction t- leave, there are  often di f f icul t ies  i n  
replacing t h a .  Y e t  in  sp i te  of these significant personnel 
diff icult ies,  road c o ~ t r u c t i o n  h a m  progressed. 

Currently, the CARE project coordinator is f i l l i ng  two 
jobs and u y  soon have to  handle a third function unless re- 
plac-ta are  found. Similar diff icult ice occur continually. 
Nevertheleas, during aubst.nti.1 contact vlth the project staff 
it was observed that staff members were conscientious and enthu- 
s ~ t i c ,  v i l l ing to work long hours, urd quite resi l ient  i n  
handling continual f r u s t r a t i o ~  and problem. 

B. Experhentation and Innovation 

In addition to  its abi l i ty  to  cope with project i rp lacn ta t ion  
problem, CARE has undertaken a substantial m n t  of experimentation 
and innovation. h p o r t m t  for dweloprmtal objectives, th i s  
experimentation u y  have contributed t o  lower road conetruction 
mileage and higher costs. A number of aapecta of experimentatioo 
are discrused a leasthy letter from tfrc CARE Project Coordinator 
to  the Chief of the Projects Office of AID'. Region~l Development 
Services Office in Abidjan. Ivory Coast (RBDSO/UA). 81 
1. K ~ ~ h i n e r y  a d  Structures 

Ova the h t  six years, CbaB has 8ubstanti.lly changed its 
rathods of conetructing roads from a lore labor-intauive or 
labor-based approach to a more equipment-baaed approach.l 
A later section wi l l  discuss th i s  shif t .  (Section 1I.E). A. 
CAXE wved t o  using l o r e  road conetruction equipment, it f i r s t  
acquired second-hand equipment i n  Sierra Leone and i n  neighboring 
Liberia and attempted to  rehabilitate the equiprat .  However, con- 
tinuing breakdovll. of th i s  equipment combined with di f f icul t ies  
in obtaining apare parts led CAXE to  sh i f t  to the plrchase and rue 
of new road conetruction equipment. 

8/ Letter of Hay 29, 1979 fron Mr. D e n n i s  B r o m .  CIIBE Feeder Road - 
Project Coordinator to Mr. James Hradsky, AIDIRKDSO~WA. Much 
of the succeeding disewsion is taken f r a  that le t ter .  

9/ The World Bank, as  a result  of its substantial research program - 
in the substitution of labor d capital  in c i v i l  construction, 
hu adopted the term "labor-based" and "equipnent-based" t o  
describe relatively more labor or more equiplmt-intauive con- 
struction methods. 



Aa CARE was sh i f t ing  to  the use of new equipment, it a lso  
experimented with various lower-cost poss ib i l i t ies  i n  building 
bridge* and culverta (one of the  major apenses  i n  road comtruction). 
Early i n  its construction ac t iv i t i e s ,  CARE assumed i t  would build 
only culverts of 2 f ee t  i n  diameter and no bridges or box culverts.  
This idea had to  be acrapped quickly, for  some bridges had t o  be 
constructed. CARE then asked the GOSL to  turn over its railway 
cars so that  CARE could try using the chassis of the cars a s  the 
support epan for  bridges. Bowever, a f t e r  some trial., CARE dim- 
carded the  railroad chassis idea because of 

-the cost of tramporting chassis to  the bridge s i t e ;  

-the cost of inspecting, removing rust ,  and painting the 
chassis; 

--the d i f f icu l ty  of gathering a large umber of laborere 
a t  a s i t e  for  a short  time t o  f i t  the chassis in to  place. 

The main support span for  bridges then became reinforced concrete 
beam poured in to  place. CARE also t r ied  out concrete culverts 
of varying s izes  fram 2 f ee t  t o  6 f ee t  i n  diameter, 25-foot 
span bridges, concrete and s t e e l  culverts with headwalle, and 
a t ee l  culverts. 

CARE has t r ied  a number of combinations of equipment. The CARE 
Project Coordinator's l e t t e r  t o  USAID'S REDSOMA (Abidjan) of f ice  
gives a conciee deecription: 

Having been for  the most par t  a scavenger of equipment, the 
"standardization" of machinery has only been a very recent 
concern. The second AID grant and IBRD allocation made the 
f i r s t  major allocations f o r  new plant. Unfortunately we 
a re  #till very r e l i an t  on 10 t o  15 year old plant i n  
several critical areas--a scraper. dozers and gradera. 

Star t ing with Ballam towed graders and rcrapers, w e  went to  
D4'6, t rac tors  and trailers and a grader. Then with re- 
habi l i ta t ion  and CARE-Liberia we picked up a D7, 06, and 
graders (1ZE). With the C r o w  agent* turnover we acquired 
our f i r s t  sczaper (TS-14) a s  well a s  a front-end loader. 

With the start of the secoad AID grant, a decision was made 
t o  s top self-propelled scrapers and get dozers t o  pu l l  
scraper bovls. This vas not done out of a diasat isfact ion 
vith TS-14's but rather the i en r  tha t  we would not have the 
dozer capacity to  meet our bush clearing requirements. The 
dozer/scraper bowl w i l l  cut production a b i t ,  but  w i l l  give 
us more f l ex ib i l i t y .  This experiment s ta r ted  April 1979. 



We still use the two methods of excavation. scrapers, loader/ 
tippers. We a re  a l so  exploring going back to  using t fWor end t r a i l e r s  instead of t ippers on road meintenmce.- 

2. Imolv-t of Local Chiefs .ad Villagers 

An important accomplishment by CARE, both dffelopmental d 
innovative, has been the involvc~ent  of loca l  chiefs and v i l lagers  
in road construction and maintenance. When CARE project  s t a f f  
begin t o  survey a road, v i l lagers  supply a t  no charge the stakes, 
sand and stone a s  well a s  housing and food for  the workers. During 
clearing of the 50-65 wide f ee t  right-of-way, volunteer workers 
help set the l i n e  for  the bulldozer.. When s tructures  are built-  
such a s  concrete culverts and bridges--volunteer workers a r e  
ersent ial .  During a major concrete pour f o r  a large culvert ,  100 
volunteer workers a r e  needed a t  one t iae.  The paramount and 
v i l lage  chiefs  have the responsibility of supplying the workers. 
For earthworlo--earth hauling. building a b a n h e n t s ,  and laying 
the 6-inch compacted su r face -v i l l age r s  have l i t t l e  role ,  but 
they a r e  again needed on the finishing crcw t o  plant grass an 
the steep s ides  of embankments t o  prwent  erosion (especially 
around bridges and culverts). The CbRB project coordinator indi- 
cated tha t  the supply of v i l lage  labor is a m w h a t  e r ra t ic .  How- 
ever, he said t h a t  when CARE project personnel ta lk  t o  the v i l l age  
and paramount chiefs and emphasize the i r  need of v i l l age  workers, 
the supply of voluntary labor again becomes adequate. 

In  the three di f fe rent  aspects of maintenance, v i l l age  volunteer 
workers play an important ro l e  i n  s t ruc tura l  a d  manual maintenance 
but l i t t l e  o r  no ro le  i n  the mechanical t a n k .  Mechrnical main- 
tenance comprisem rebal last ing (substantial  reworking of the road 
surface and subsurface) a s  w e l l  na regrading t o  remove r u t s  and 
res tore  the correct road surface. I n  e t ruc tura l  mainten.aca, 
additional "relief" culverts are added t o  handle a larger than 
estimated water f l w .  Weak spots i n  s ide  walls, drainage ditchen, 
and around bridges a re  reinforced with stoned eaplaced i n  cement- 
a technique called "stone pitching." In  both these t a s h  
personnel use voluntary v i l lage  labor. For -a1 maintenance- 
vhich involves clearing of drainage ditch- and some bwh clearing- 
Cdag u-6 200 voluntary v i l lage  laborers eight months of the year. 
Them 200 laborers a re  supervised by 51 c a u n o l  laborer foremen 
who a r e  hired on the rec-ndation of loca l  chiefs  and a r e  paid 
a t  the minimmwage of 1.65 Le ($1.59) per day. Each for- 
has charge of 3-4 laborers. and t h i s  team i8 rwponsible for  the 
u n u a l  maintenance of 3-4 miles of feeder road. 

According t o  a h e r  of observers, the reuul t  of t h i s  involv-t 
of loca l  people with the construction and u in taaance  of the CARE 
feeder roads has been loca l  ident i f icat ion v i t h  the roads. Chiefs 
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and vi l lagers  reportedly regard the CARE roads a s  "their  roads." 
For WSL c m t r u c t e d  roads, the contrary is reportedly true, and 
many Goverment-built roads a re  also i n  a poor s t a t e  of repair. 

In  1980 CARE is also planning t o  experiment with a labor- 
intensive maintenance system under which CARE would contract with 
paramount chiefs for  manual maintenance of a l l  feeder roads with- 
i n  the i r  chiefdoes. Structural and mechanical maintenance Gould 
still be done with equipment. The chiefs would receive payment 
only a f t e r  inspection of the work, and the p a p e a t s  could be 
d i s t r ibu t  o those working o r  placed i n  a loca l  fund for  cormpuaity 915 projects. - 
C. Resisting Po l i t i ca l  Pressures 

Early i n  CAW'S road coustruction act ivi ty .  various government 
o f f i c i a l s  attempted to  see that  large amounts of the road mileage 
planned would be constructed i n  the i r  home areas. From one year 
t o  the next, l i a t s  of roads selected for  colutruction shif ted from 
one area of the country t o  another according t o  the r i s e  and f a l l  
of po l i t i ca l  power or change of Ministries. When AID nade its 
f i r s t  grant f o r  roads t o  be b u i l t  i n  support of the  Eastern UDP, 
the Feeder lloads Ceordiuating C d t t e e  (ace Section I.C.3) i n  
the of f ice  of the Vice President was formed, including reprueata-  
t ives  of var iow @nibtries and CARE. A rubcoamittee, with sub- 
s t a n t i a l  IdDP input, submitted a list of 250 miles of proposed 
roads. The f u l l  cwmittee added 50 milea of roads from the ea r l i e r  
"pol i t ical  lists" t o  vhich the national Cabinet added another 30 
miles of "pol i t icaln roads. No additional "polit ical" roads have 
been included on CAW road site selection lbts. although U D P  
of f i c i a l s  and CARE s ta f f  mentioned continuing pressure from pr ies t s  
and loca l  chiefs for  roads t o  be b u i l t  in certain areas and for  
selection of suppliers of cer ta in  materials. Coruequently, select ion 
of feeder road alignmanta f o r  construction has shifted from pre- 
doninantly po l i t i ca l  c r i t e r i a  t o  a re la t ive ly  more objective basis. 

D. Lack of Inst i tut ional izat ion of Feeder Road Uaintenaoce within 
the COSL 

A major fa i l ing  of the ILID/CARE Rural Penetration Roads e f fo r t  
has been t h e  lack of success in developing a competent feeder road 
maintenance a d  coaatruction mpabi l i ty  within the WSL. A s  an 
outside orgaoimtion, CARE i e  building feeder roads i n  Sierra  Leone 
in a competent manner. H-a ,  i f  CAREVa feeder road pzptogram were 
t o  end suddenly, it in unlikely that the lIOW or any other GOSL agency 
would continue building the feeder roads essent ial  for  the Eartern 
d Northern IADP's or ~ ~ f x % t d n  t b ' beed i i~zo lde~a l ready  bui l t .  

Both P h e  I and Plum I1 of the project had as a major objective 
the  establishment within the MOW of the capabili ty to  maintain the 
CAW feeder roads. The key t o  develoging that c a p a ~ ~ ~ ,  according 
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t o  the Phase 11 project paper, was a planned World Bank highway 
maintenance project which was scheduled t o  begin in October. 1978. 
Ewwer ,  no at tent ion was t o  be given t o  CARE feeder road maintenance 
u n t i l  Phase I1 of the IBgD project (two years a f t e r  colmancenmt). 121 
Sierra Leone's foreign exchange d i f f i cu l t i e s  forced it t o  request 
assistance from the IMP, but the GOSL and the IMP were unable u n t i l  
recently to  agree on s h i f t s  i n  economic policies. The World Bank 
maintenance project has never begun, (although there are indication6 
tha t  funding ray go forward i n  1980) and the MOW had done l i t t l e  
(unt i l  1979) t o  prepare t o  take wer maintenance of the CARE roads. 
Although the principal condition for  establishing HOW capabili ty to  
maintain the CARE feeder roads vanished when MF-GOSL negotiation6 
delnyed the planned IBRD u in tenurce  project, aeither A D  nor CARE 
seem t o  have p h e d  or taken any new action t o  establ ish an HOW 
maintenance capability. Aa w i l l  be discusred i n  Section 111, AID 
did condition f i n a l  funding to the project on COSL action t o  
insure continued maintenance of part  of the CARE roads which CARE 
vill now no longer maintain. Ewsver. in sp i t e  of a modest i n i t i a l  
GOSL c d t m m t ,  t h i s  pressure ham not been suff icient  t o  establ ish 
a long-term capacity within the HOW for  maintaining the CARE feeder 
roads . 

A major reason why the GOSL has f e l t  unsufffclent reason t o  
a c t  t o  maintain the feeder roads may lie in the substance of the 
project funding agreement. AID'. grant agreement with CAKE con- 
tained a cov-t under which W, not the GOSL,agreed t o  main- 
t a i n  the roads and t o  t r a i n  a Sierra  Leon- road maintenance 
uni t  f o r  the feeder roads u n t i l  the IBBD maintenance project could 
take over t h i s  responsibility. Therefore, it seem tha t  the  GOSL 
nwer c d t t e d  i t s e l f  in a formal way t o  maintain the CARE feeder 
roads. Surely, t h i s  lack of formal collaitmcnt made it more d i f f i c u l t  
fo r  the  supporters of the program t o  force the GOSL burenucracy t o  
a l l o u t e  funds f o r  lainteaonce of these roads. 

B. Labor-Based Vs. Equiprmt-Bud Cowtruction 

A major but l i t t l e  documented change in CARE construction methods 
WM the s h i f t  from labor-based t o  equipment-based construction methods 
which took place in the early years of AID funding. g/ 

The 1978 and 1979 evaluations of the project dincussed the sh i f t .  
The 1978 AID waluation indicated three reasons vhy more equipnent- 
intensive comtruction methods were adopted: 

-The supply of w k i l l e d  labor i r  not colutant and fluctuates 
with the  agricul tural  grcnring season. 

-A dai ly wage which could be cmpet i t ive  with agriculture could 
not be paid. and, wan i f  it could, vould r e d t  i n  a d e f i c i t  

12/ CAREISiqra Leone Rural Penetration Roads XI OPG. pp. 46-47. - 
U/ A brief statement justifying the ekadce of e q u i w a t - b m d  rathez - 

th.n labor-bmed construction appears i n  the Phase I1 Project 
pap* 6. 24) and is repeated fu the 1978 maluation of the 
project (p. 12). 
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agricul tural  labor supply. 

-The type of feeder roads t o  be constructed requiren a 
considerable volume of earthwork, which, i f  done only 
mewally, w u l d  require an entfmsted 3.600 pernorm fo r  
32 we& t o  complete 150 miles. 2 1  

The 1979 evaluation d d e d  never81 other problem with labor-inrenaive 
c o l u t ~ c t i ~ n  Sierra bone: 

-The difficulties of logiaticn d organization of such 
a r u r i v e  effort .  

-The f a c t  tha t  the dnimm wage of labor hau i n c r u r e d  by 
65 percent wer the figure noted in the  lut evaluation. 

-Adequate colpaction of f i l l  is not f u s i b l e  by nmmal 
methoda. 21 

The 1979 evaluation copcluded tha t  under current c d i t i o n n  labor- 
intensive construction in Sierra  Leoae l a  not feaeible. It nhould 
be noted. however, t ha t  a sigdftunt amount of volunteer labor i n  
u t i l i r d  by CARE i n  cer tain construction and maintenance tanka 
(see abwe, Section II.B.2). 

Although it la l ike ly  tha t  labor-inteaaive r o d  cowtruction may 
not be rui table  for  Sierra Leone, the ruder should be aware of the  
forthcoling World B a n k  1p.nu.l on program pluming and work s i t e  
organization fo r  labor-bued rod conetruction. The r e m l t  of the 
World Bank's Pine-year r u e a r c h  progrcn i n  the substitution of 
labor and cap i t a l  in c i v i l  colutruction, thin annual w i l l  outline 
the imprwed labor-baad techniques and methods for  work n i t e  or- 
ganiration developed from World lank experience i n  Ada,  Africa. 
and Latin America. Thue  Improved conatruetion tecbniquer involve 
a varying mixture of equipment and labor according t o  the tank t o  
achieve the lwert coat r u u l t  with high quality of output. I n  
Kenya the World Bank hu cooperated with the bermant  of Kmya, 
USKD. and other donors i n  planning and i r p l a m t h g  the  Kenyan Rural 
Aceen. Romdr Progr.r in which labor-bued t e c h d q u u  ar. being used. 161 

I f  the techniquu for  improved -or-baaed road colutruction rud 
work gang organiu t ion  developed by the Bank are  appropriate fo r  
AID-financed rural road projects, they should be uned. The ru ra l  

141 1978 Evaluation, CARE/Sim Lsone Rural Penetration B d n  11, p. 12. - 
151 1979 ihr.lurtion. W / S i e r r a  Leona Rural Penetration Roads 11, p. 10. - 
161 lor .ore diretunion of the work in Kenya as vel l  an duer ip t ion  - 

of the World Bank'. r e r u r c h  program, nee St& of Labor and 
Report on 

the Bank-Iponaord S a i m r n  in Wuhington, C o l o m ,  Copenhagen, 
landan, md Towo. World Bank, Trauportation Department, Waahhgton, 
Sept&lr, 1978. The AXLbfundd portion of the Kenya project i n  t i t l e d  
Rural lord. S p m ,  MlS-Ql68. 



road construction ac t iv i ty  i n  Kenya u t i l i z ing  labor-based construction 
techniques and t o  which AID is contributing over $20 mill ion would 
seem t o  be a good test of both the construction techniquw and the 
possibi l i ty  of creating the ins t i tu t iona l  capacity i n  host governments 
for  such program. It is hoped that the i r  axperience w i l l  be studied 
and lessons drnm f o r  future r u r a l  road projects.  

111. WILL TEE CARE FEEDER ROADS BE IUNT-1 

mintenance of roads, especially feeder roads, in developing 
countries is problematical. A recent evaluation of the bID-financed 
Disaster Relief-Arusha Region Drought prolect i n  Tanzania (1621-0128). 
which includes 410 miles of r u r a l  road construetion, indicated 
that a number of the roads have deteriorated badly In  large p u t  
because of inadequate maintenance.g/ In a discussion paper f o r  
the  Office of Evaluation, D r .  Judith Tendler presented concisely 
a number of the dimensions of the r u r a l  road maintenance problem 
in developing countries: 

. . .the problem of inadequate maintenance, which has plagued 
a11 road programs, both a r t e r i a l  and rural. One of the  
r- that (LDC) highway departments a r e  bad a t  maintenance 
is tha t  they have be t te r ,  more intarest ing things t o  do-building 
new roads, that  is, rather than maintaining old ones. Most 
of the road-construction and maintenance projects financed 
by AID and the IBRD w i l l ,  on close iwpect ion,  reveal equ ipen t  
o r  maintenance funds being diverted t o  construction-loan 
covenants t o  the contrary notvithstanding. O r ,  promised 
locnl maintenance funds w i l l  not materialize i n  the  budget 
a t  a l l .  

Road construction r im out over l a i n t a ~ l n c e  for  the  s m e  
reason tha t  a r t e r i a l  roads a r e  more crrpel l ing than r u r a l  
ones. Frar an engineering point of view, construction in 
more interest ing than maintenance. The capi ta l  budgets f o r  
construction, morewer, a re  po l i t i ca l ly  euier t o  obtain 
than the operating budgets f o r  maintenance. Construction 
a lso  has a high po l i t i ca l  uchange value tha t  maint-ce 
doe8 not1 a leg ia ls tor  can t rade support of a road-con- 
s t ruct ion project for  votes desired f o r  mother project. 
Nobody t h i n b  of porlcb rreling. i n  contr.at, with a road- 
maintenance budget. d 

171 Special h l u a t i o n ,  Dlmuter Relief-Arusha R.pion Drought, USAID/ - 
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A. Maintenance of The Sierra Leone Road Network 

Carrying out road maintenance requires administrative capacity, 
adequate funding, and career incentives for employees charged with 
maintenance. None of these conditions seem to  exist in  Sierra Leone. 

Except for a few b?qths of recently constructed hard surface 
highway, primary and secondary roads i n  Sierra Leone were observed 
to be in  a deplorable s ta te  of repair. In the Southern, Northern, 
and Ea te rn  provinces of Sierra Leone, l i t t l e  clearing of drainage 
ditches or brush encroaching on roads was obsemed except on the 
prtPary a r te r ia l  roads between Freetown and the provincial capitals 
of Hakeni, Bo, and Kenema. On the unpaved trunk road between Makeni 
and Bo, the drainage ditches on many sectioru, of the road had 
disappeared. During a heavy rain shaver, water ran down or across 
the road, eroding more of the surface. Advanced transverse and 
longitudinal erosion made speeds of less than 5 mph necessary i n  
many places. L i t t l e  indication of grading or reballasting of the 
road surface wan evident, and this  same condition was observed 
oa other unpaved trunk roads. 

The Sierra Leonean budget includea funding for road maintenance 
under the Ministry of Worh (MOW). Over half of the MOW'. annual 
budget goes for salaries of we r  8,000 road maintenance laborers, 
vho are paid the national minfmmwage of 1.65 Leoneslday (about 
$1.58) year-round to  perform manual maintenance on particular sections 
of roads .x /~he  to ta l  cost for these laborers is 369.000 Le per 
month ($354,800) or 4.4 million Le per year ($4,231,000). With 
few exceptions, these laborers were not seen working on the roads. 
One group of maintenance laborers was encountered near a severely 
damaged palm log bridge on the main road betwren Makeni and Bo. 
The laborers were doing nothing to repair the bridge but were in- 
stead building a shelter for th-elves. A Minietry of Work 
off ic ia l  stated that although the workers were not doing their  job, 
he had l i t t le  authority over them b e w e  they were protected by 
the* union. 

To -er why the MOW seems to lack the capacity to  carry out 
maintenance on most of Sierra Leone's road network would require 
substantial research into the development and bureaucratic context 
of the MOW which was beyond the scope of th i s  study. B-er, a 
major factor may be that career incmtivea dorsngr.de the importance 
of maintenance work, An off ic ia l  of the Meistry of D~vclopaaent 
and Economic Planning (XODEP) stated that the person working on 
corutruction of roads enjoys more prestige than the person working on 
r o d  maintenace. This tends to eupport Tendler's argument that 
ways a ru t  be found to make it clear to  engineers and other employees 
that mint-ce is an important act ivi ty that wi l l  earn them 
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prmotions o r  inteaance w i l l  continue t o  receive l i t t l e  or  no 
2 0 F  at tent ion.  - 

B. AID'S A t t e n t i o n  t o  Maintaunce of. the CARE Feeder Roads 

In its project  desigf~ and in tvo past waluationn AID has focaued 
on the question of vhether the  CAKE-built roads w u l d  be maintained 
by the S ie r ra  Leonean HOW. Both the  1977 and 1978 evaluations 
r e c d e d  that the  n a t  tranche of project  funding be made condi- 
t i oaa lupon  gapernmeat comitnants  and actions t o  provide s t a f f  
and budget support fo r  min tanmce  of the  C b M  feeder r o d s :  

1977 ha lua t ion :  Bccolendation Section-Hainteaunce. 
An addititiorul xrant from USAID h o u l d  be continfient upon a 
WSL c o m n i a n s  t o  provide adequate s t a f f  and budget i o r  
road maintcnrmce. The proposed establiabment of a Rural 
Penetration Bold U n i t  v i t h i n  the  Ministry of Worb responsible 
both f o r  technical mu exvision of comtruct ion and maintenance 

217 is one good option.- 

1978 Evaluation: The Ministry of Work perfoxmance t o  date  
has been less than sat isfactory.  

. . . . .  
Of thc  7 taskn not yet  s ta r ted ,  perhaps the most important 
~~~~~~~~ce ham been the f a i l u r e  t o  utab1i.h t h e  necessary 
policy of the  Feeder Roads Maintewmce requirements wer the  
prinary and secondary roads' maintenance needs and the  re- 
qu i s i t e  advance planning fo r  s t a f f ,  equipment, scheduling 
and costs  ( i n i t i a l  and recurrent) tc eventually assume f u l l  
and effect ive r a p o ~ i b i l i t y  fo r  maintenance of a l l  . . . the 
CdRE feeder roads by 1982. or  sooner i f  possible. 

Hwever, the re  vas l i t t l e  progress in t h i s  area u n t i l  the  1979 
evaluation of the  project  . 

201 Tcadler. "Unr Directions Rural Roads," p. 44. - 
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1. Forcing the Ism of Feeder B o d  Maintenance. 

Bec.lue the 1978 evaluation had included the recoanandation that 
e a r  solution be found t o  the maintenance question before f i n a l  
funding r s  authorized, the  BH)SOIWA office in Abidjan wrote 
Mr. J. D. S d y  of the  Sierra  Leonean U i d s t r y  of Worb before the 
1979 evaluation took place. This l e t t e r  raised f ive  separate aspects 
of the u in tenauce  isme that  the evaluation team needed t o  ruo lve .  
with the unspoken al ternat ive 's  baing the cut-off of project funding. 
The f i v e  iswee were the following: 

-the need fo r  the Chid  Engineer of the MaW Maint-ce 
Unit t o  p u t i c i p a t e  i n  the  evaluation; 

-the n e c u s i t y  fo r  a chief of maintenance for  the CABX 
feeder roads in the t. IADP area t o  be aesigned t o  the 
WOIJ workahop in Ken- i r e d i a t e l y ;  

-a request fo r  a #DU decision on how personuel d equipment 
operating costa fo r  maintenance of the C6RE feeder roads 
would be cwered, specif ic  information on who the maintenance 
parsonnel w i l l  be, a d  when those personnel would be 
uaigned t o  the f ie ld ;  

-a requeat that the BUXi W i a t e l y  draw up a l ist  of 
e q u i p e m  destined fo r  m i n t a u n c e  of the  ChaE roads 
t o  be purchmed by CABE; and 

-a list of the dlu of CARE feeder roads that the WOW 
would bagin intaining in July 1979, July 1980, and 2Y July 1981. - 

When the  AID evaluation team arrived i n  Sierra Leone in July, 1979. 
it verif ied that  the MCU had assigned a chief of l u i n t ~ c a  f o r  
the CARE rods in E. UDP aru,  allocated personnel fo r  that work 
who would be paid by existing funds of the Ministry of Worlu. a d  
prepared tha list of uiptQUnce equipnent t o  be purchased by lXE. 
The main problm vu the k c k  of funding by the Uinistry of Worh 
for  equiprant operating costs  (fud. spare parts,  and uterials) 
t o  cover maintenance of the f i r s t  77 . l i l ea  of CABX feeder roads 
that  the W u u  t o  take wer. During f i e l d  v i s i t s  by the evaluation 
t a m ,  the MCN's chief highway ~ h t - e  eugineer. who was perti-  
cipatlng in the evaluation, indicated tha t  the 11111 could prwide  
the persomul f o r  mint-a of the C A M  rod# but not the  operating 
funds. I tvu m o f f i c i a l  of the  U i d a t r y  of Dlveloplmt and Bconomlc 
Pl- rho, a f t e r  learning of t h i s  problem. saw that the  o f f i c i a l  
gwarrmmt budget included a l i n e  i t e m  ef 100,000 La ($96.000) for 

Letter of IQy 7, 1979, f r a  Jamem A. Bradsky, Acting ad, 
Projectm Office, RKDSOfWA, AID t o  Ur. J .  D. Sandy, Parunant  
Secretary, Wtq of Work8, treetom, Sierra Leone. 



maintenance of these CARE feeder roads. Because the GOSL's FP 80 
budget was in the process of being finalized, the timing of the 
evaluation was significant i n  =king possible the allocation of 
f unda . 
2. Why the COSL Allocated Funds 

Why, with an enornolu budget de f i c i t ,  pressure on Sierra  Leone 
by the IKP t o  cut recurrent expenditures, and presnurea to  fund 
other programs, was the GOSL willing t o  al locate  scarce funds 
fo r  the maintenance of the CllRE feeder roads? Obtaining this 
goverument comitment seema t o  have been the resul t  of three 
factors: 

-the perception kr Sierra Leone of the CIIBE Rural Penetration 
Roads Project as a successful program In  building high 
quality feeder roads; 

-the personal interest of Sierra  Lecvne'e President, the  
Honordle SiaL. Stephens, in reeing the  program continue 
because the feeder roads vere necessary fo r  the mccws  
of the Eastern and Northern IADP's. Thome e f fo r t s  were 
basic t o  long-term Improvement in the Sierra Leon- 
econony; and 

-the v i l l ingmas  of of f ic ia l .  of the important Muis t ry  
of Dwelopment and Economic P l a n d u g  t o  intervene t o  
ineure funding for  naintrmnce of the feeder roadr. 

Both national po l i t i ca l  f i g u r u  a r  well u loca l  parmount chiefs 
8nd vi l lagers  regard the CARE Feeder Bond Program .s a succeos. 
Evan given delays and wer-optimistic projectioaa. Caag has con- 
structed o r  r d u b i l i t a t e d  315 milea of feeder roads in a country 
whose t o t a l  c b s  I V  feeder road network in 1974 me 592 m i l e s .  241 
Par-t chiefs  want more rods in the i r  chiefdon. Likewire, 
g w e w a n t  ministers (of w Z l a  there are reportedly 40) mat more 
roads built in the i r  a r w .  Although r o d  selection in re la t ive ly  
objective, the longer the program contirmw, the  be t te r  chance a 
pol i t ic ian  hu of getting r o d e  in hi8 home area (wet  u u l a g u  
t o  fedaral buildings in US C o n g r e s s i d  d la t r ic t r ) .  The p a r s d  
i n t e r u t  of Prwidcnt S h k a  Stephau in the mccaas .nd contimution 
of the feed- roads program i r  widely horn. I n  addition, 
the  Feeder Rod Project C o o r d h t i n g  C w t t r .  uhich ie  ruponsible 
fo r  road selection, hu beon established v i th in  the of f ice  of the 
l i r r t  Vice-President of Sierra  Leone. Beuure PEDBO/UA had n d e  
clear  its 0 b l i p t i o n  t o  withhold the f i n a l  year's fund- for  the 
P h u a  I1 of the project i f  the uinteuance Issue were not  set t led,  
menment o f f i d r l a  were .nxioru t o  inaura r e l e u e  of the  f i n a l  

241 Sma Table 3, "bad  Imentory in Sierra Leone." - 



$1.1 million for  FY 80. A confluence of pressuru made a nlllber 
of actors uid orgadut io ru  in vuiour  parts of Sierra Leone 
setting r i l l i n g  to  take rumonable steps t o  provide funds for 
maintenance of the CARE feeder roads. 

C. Braining Uncertaintien on CARE Feeder Road Mnintanmce 

hrm tho& the now hu the money t o  carry out m n i n t e ~ ~ ~ ~ e  
of the f i r s t  77 liiu of CARE feeder roads for  which it met 
aamme responsibility, many questions remain on whether the WOW 
wil l  be able to  maintain a growing miluge of feeder roads: 

Pir.t. it rill not be certain that the MXl is seriou. about 
u inta in ing the f i r s t  77 dlu of CARE feeder r o d e  un t i l  
those roads are  a n i n e d  af ter  the n u t  rainy sueon. 
U n l u s  AID proposu a h s e  IZI of the project with the 
incentive of a d d i t i d  feeder road cmutruct%on, there 
u y  be b m f f i c i u t t  incentive fo r  the WOW t o  maintain the 
roads and for IfOD= and other GOSL off ic ia ls  to  m&e XtW 
perf om. 

Sac&, each par throllgh IT 83 the 1&i wi l l  be apected t o  
taka over sr in tuunee of lore and lore miles of CARE feeder 
r o d s  up to  417 m i l -  by July, 1983. Given a stringent 
budgetary mitrution (upecial ly a f te r  the OAU Conference 
in 1980) where v i l l  the govetm~ant find the funds t o  main- 
tain a11 the CARE rord. bu it through FY 80? 

Third funds for  depreciation urd raplacueat of the =in- -* 
t.lunce equiprmt are not allocated thi. y o u  nor seam 
likely t o  be allouted An future yu r s .  When the equipeat 
purehued by CAUl w u r s  out, h w  uill the 6081 purchue 
new uint-ce equipmatt? 

Fourth. .ran with r bud.*+ line it- that u ~ r k m  100.000 Le 
<596.000) for  rrint.omce of the CW f d e r  roads. there 
u s  f u r s  that wme of the funding u y  be diverted t o  
.rintaamce of primary uid s a c o d ~ r y  roads. 

Fif th no p r w i m  hu b u n  ude for  U ' a  tram the -* 
f i r s t  iriot-• crw t o  be s t a t i d  in mu E. IADP 
area) or s u c c d i n g  crcm in  the rrintauuce method. CAW 
baa perfectad. Am Important upac t  of CARE'S u ia t emnce  
proudor..  ia the i a o l v u n t  of local r i l l a g u s  in  s t rue tu rd  
and uauul uintanmcr (bueh clearing llpd eluting of dr-e 
d i t chu)  for which they provide volantrr~, labor. M a  in- 
volvmant is Lportmt in local i d m t i f i u t i o n  with tbr! r o d s  
.Pd 10 ~~eour.lin# voluntary lam. 



*en AID ends its funding of Cdae feeder road conmtruction, 
w i l l  there  be suf f ic ien t  lmpetw f o r  continued ~ i n t a u n c e  of 
the existing feeder roads? W i l l  a program of maintenance and 
constmction of feeder roads be inst i tut ional ized and able 
t o  obtain a u f f i c i m t  funding for  operation and replae-t of 
equi-t? 

F h l b ,  how can the GOSL and t he  WaCl give the function of 
nointafning the CARE feeder roads s a f f i c i a t t  s t a tus  t o  
a t t r a c t  competent engineus,  for-, d laborerst 

D. Iasti tutionalizimg Feeder Road X.int-ce and CColutruction 
Threw& Phame I11 

Moat of the abwe uncertainties regarding uintaunce of the 
CARE feeder r o d s  r e l a t e  t o  the need t o  i ~ ~ t i t u t i o n a l i z e  within 
soma part of the GOSL the bureaucratic, po l i t ica l .  and technical 
capacity for  feeder road maintenance. b stated earlier (Section 
I D . ,  the  project'. objective of devaloping s GOSL feeder rod 
arint-e program h.s not been reached. A recent Special 
Evaluation of the W a i  (Arusha) Drought Project in Tmzmi., vllich 
include6 conmtruction of 410 m i l -  of a c e u s  roads, r ec~pendm 
tha t  AID withhold fundfng for  fu ture  road c m t r u c t i o n  i n  the 
Anuha area u n t i l  the Tanzanian Gave-t dcmutratccl  t h e  
" c d t P e n t  d capabili ty to  maintain the drought rods." W i t h -  
out necessary maint-ce, nim can quickly degrade the roads, and 
they "can disappear a f t e r  one year."~/According t o  t h i s  evaluation, 
the key leason t o  be learned by AID from the Tanzanian project 
in 

the critical need t o  leave in place a functional capncity 
t o  m i n t a h ,  fund, operate, md  manage the object of the  
development &fort .  (emphasis added) 

. . . In thi. c u e  . . . t o  build Tsnranirn i ~ t i t u t i o l u l  

In '%ew Dir.ctionm Rural Roads." Dr. Judith Tandler paints  a 
lore general picture  of the d i f f i c u l t i a  in effecting main taume 
of r u r a l  roads. Aa a solution, she suggwts lootdng for  maintmmce 
approach- that would minimize the diversion of maintfnurce funds 
t o  c o ~ t r u c t i o n ,  much an by using labor-based mninteaame methods 
rather thn e q u i p t - b a s e d  methods. ZhF. intends t o  uperimant 

I 

25/ Speci.1 EPaluation, Dbas tc r  Relief-Arusha Region Drought, p. 3. - 
26/ Special lbaluation. Arumha Drought Project. p. 21. - 

h d f t h  T d l e r ,  pp. 44 d 49. 



in 1980 with giving more respon8ibility t o  paramount chiefs for  
uintcarmce of the  ro  in their  area by contracting with thea %/ for  such uintenmce. - 

I f  AID funds l Phase I11 of the CARB Feeder Bods Program, i t  
should focus much more on building h t i t u t i m l  capability within 
the GOSL to  construct md maintain feeder roads such u CARE h.. 
buil t .  The principal objee t ivu  of a Ph.me 111 of the CARB Feeder 
b a d  Progru  should be 

(1) training by CARB of feeder road construction md 
uint-ce unit# in each province with particular 
att-tiocl t o  -'a lathod8 of ~ V O ~ V ~  local 
chiefs and v i l h g e r s  in various aspects of con- 
struction md maintenance (see Saction II.B.2.); 

(2) comtruction by CARE of the t o t a l  mileage of feeder 
roads originally p h e d  to  be corutructed in b e  I1 
(400 d l - )  ; 

(3) detailed monitoring-by CARIS or AID staff-of MOW 
maintenance of CAEJt feeder roeds, an the MOW takes 
wer rupons lb i l i ty  for  maintaining the CIBI: roads; md 

(4) detailed analysis resulting in p h  of action or  d e c i s i m  onr 

--where in the GOSL t o  place bureaucratic responsibility 
for  feeder rode--In the MM, Muist ry  of Agriculture, 
HODKP, or elscvhere? 

-the feas ib i l i ty  of relat ively more labor-based construction 
md mint-ce of feeder roads perhaps wing the methods 
wr lud  out by the World Bmk, in-via- of the-apparent 
f a i lu re  of the existing labor-intuuive uintellurce system 
for roads in Sierra Leone. 

-bov t o  ~ i v e  the f u n c t i m  of feeder road carutruction 
md rrintaunce aufficisnt prestige t o  a t t r a c t  capable 
p e r s d .  

Bafore funding Phue 111 of the CARE Feeder Xoad Program, however, 
AID ehould u t a b l i s h  that the IBRD Bighay Maintenance lonu for  
Sierra Leone hu been or  w i l l  be approved. This IBPD Elginmy Main- 
tenance loan ia a nece8sary condition t o  enable the GOSL to  al locate 
funds fo r  feeder r o d  maintenance. Without the World Bank loan, 
Sierra Leone w i l l  not be able t o  maintain its primary end secondary 
rods. Unless these u j o r  r o d e  are maintained, feeder road maintenance 

281 hraluntion, CARElSierra Leone Rural Penetration Fads I1 - 
(Project 1636-01ll; OPG/AFR-G-1400). RQSOhA, October, 
1979, p. 23. 



c-t enjoy secure funding. Included in Phase I11 of the  AID-funded 
Feeder Road Program should be funds f o r  developing and carrying out 
a strategy t o  obtain adequate GOSL funding of both feeder road con- 
s t ruc t ion  and ~~.intenance--including funding of recurrent costs  and 
equipment depreciation. 

I V .  IMPACTS OF THE CARE ROUS 

The basic  purpose of the CAW, Rural Penetration Roads Program 
(also known aa the  Feeder Roads Program) has been t o  mpport 
t he  World Bank-financed Integrated Agricultural Development Projects 
(IADP1s) in Sierra  h o n e  by inc ruu ing  access of s m a l l  farmers 
t o  UDP extension agents, f e r t i l i z e r ,  irproved seed, and market 
out le t s  f o r  t he i r  r i c e  and cash crops (See Section I.C.). 

A. P r e l t i n a r y  Considerations 

The CARE roads a r e  m in tegra l  component of the  E a t e r n  and 
Northern Integrated Agricultural Dwelopmant Projects (IADP's). 
Elany, i f  not a l l ,  of the  impacts of the roads a re  intertwined 
with the  socio-economic and enviro-tal impacts of the UDP1s 
themnelvcs. This interaction of t he  CIIPE roads and the  IADP's 
together with a t  least two other factors .  made determination 
of the impact of t he  roads more d f f i i c a l t .  I f r s t ,  aabt 
c d t i e s  i n  Sierra  Leone benefit ing from CAFJ road construction 
had w a e  s o r t  of dry vesther road o r  track.before the  CARE road. 
But t he  heavy ra ins  of Sierra  Leone's w e t  scrson would usually 
make such roads impassable f o r  the period June - August. 
Seccad, the  socio-economic surveys carr ied out up t o  nor -wi th  one 
ucep t ion -wore  meant t o  be bkseline surveys more than impact 
surveys although cross-sectional cornpatisou were made v i t h  
c d t i e s  unaffected by CARE roada t o  a t t a p t  t o  get  ear ly  readings 
on road impact. I n  s p i t e  of these d i f f i c u l t i w ,  more information 
euggesting the  inpacts of the  CARE roads exists than f o r  most AID- 
funded ru ra l  road projects; therefore it i. useful  t o  att lmpt t o  
draw what conclusions a r e  possible from the  existing data. 

1. U s e  of Existing Socio-Ecmoric Surveys 

Although f i e l d  observation and interviar ing of key informants 
contribute t o  thi. report ,  much of the  discussion i n  t h i s  section 
dl1 be baaed on t r a f f i c  and socio-econdc aurrreys carried out 
in 1977, 1978. and 1979 by Mr. Anthony Airey. lecturer  in 
Geography, Lenchester Polytechuic, Cwentry, H n g h d .  These 
surveys formed pa r t  of AID1s annual evaluations of the CARE 
project. Hr. birey was u n t i l  1978 a lecturer  a t  Mjah  University 
College i n  Sierra  Leone. When f i r s t  engaged by D, he was c o p  
ducting r u e a r c h  on the  development impact of ru ra l  roads in the  
South ltilahun d i s t r i c t  of the  Eastern IMP area where CAW wan 
begindug its road construction with AID funding (see Map 6). 
I n  1977, CABE hired Mr. Mrey t o  perform a brief survey of the  
Impact of t he  f i r s t  CAW, road. to be bui l t .  Mr. Airay conducted 
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similar survey8 in 1978 and 1979. and. i t  is hoped, rill continue 
t o  carry out mch surveys in order t ha t  t h e  i rpacta  of the CARE 
feeder road6 program a n  be more f u l l y  documented. 

For his surveys. Mrey  has used Local university students of 
the  same t r i b a l  group .s the interviewcu,  and aver the  th ree  
years more than 400 individuals have been interviewed. In  the  
1977 m n e y  a pretested quuti-ire was administered t o  47 
v i l l age  headma in randomly-selected v i l l ages  t h a t  were both 
affected and unaffected by CARX road c o ~ ~ t r u c r t o n .  In 1978 
and 1979, Airey continued this basic  'Mth-dthout" research de- 
s ign in choosing v i l l ages  but shf f tad  t o  interviewing randomly 
selected individual horueholds in p rue l ec t ad  vi l lages .  The 
1978 survey intluded 117 i n t e r v i a n  in Damn chiefdom near 
the  p r w i n c i a l  c a p i t a l  of K m e u  (see u p s  6 and 7). I n  1979 
Mrey 's  interviewers sampled over 275 farmers f r a r  23 v i l l a g u  
around the t oma  ef  Potoru, Makemi, and Dsru (see maps 8-10). 
The 8 v i l l ages  in t h e  Daru area rere a r u s  that Mrey  had covered 
in hi8 f i r s t  sunmy in 1977; t h w ,  the  survey in the Daru area 
offered the  f i r s t  look a t  the  impact of the  CARE roads aver tkc 
(1977 t o  1979). 

Mr.  Alrey recogeizw t h e  problem with the type of l i r i t e d  
interviaving he has carr ied out and in h i s  1978 and 1979 reports  
lays  out c l ea r ly  the  various t y p u  of e r ror  l i ke ly  in the  inter- 
v i a  data collected. Bowcser, he  hu t a b  s teps  t o  l in i l ize  
such e r ro r  by trrining the inter9ievers. p r e t e s t i n g  the  q u u -  
tionaaire, and incorporating in t h e  questionunite check que8tiom 
t o  test t h e  v a l i d i t y  of the annters. 21  

2. The C o n t e x t  of Agricultural  Dwelop.ent 

The Faatem and Northern Integrated Agricultural  Dwelopment 
Projects  (IADP's), f o r  t h e  success of vhich the C M E  roads are 
essenti.1. a ir  a t  incrcuing the  cu l t iva t ion  of cash export 
crops-such a s  cacao, groundnuts. and o i l  palms-on land vhere 

291 For a description of the  survey methodology in each case, see - 
(1) A. birey,  "Short Term Soc io -Bcond~  Evaluation of CARE 
Rural Penetration Roads." Attaclments C and D t o  Evaluation 
of C1LRglSierra Leone Rural Penetration Roads (Grant lo .  AID/ 
afr-4-1154). USND/Uonravta, March. 1977. p. 2. 
(2) A. Airey, "Socio-Bcondc and Tzaffic Evaluation of CARE 
Feeder Roads i n  S ie r ra  Leone," Anna B Evaluation. S ie r ra  
LeoaeICARE Feeder Roads 11 (OPGibPB-R-1400; Project  No. 636-0111), 
USAIDILiberia, October 1978, p. 2. 9. 
(3) A. Airey. "Socio-Bcondc d Traff ic  Evaluation of CARE 
Feeder Roads in Sier ra  ~cona." Anna I t o  Evaluation. URE/Sierra 
~eone Rural Penetration Roads I1 (Project No. 636-0111; OPGI 
Ya4-1400). UEDSo/VA, October 15. 1979, pp. 1-2. 
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Map 9 

Binkola Matotaka Area: Location of Survey Villages 
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Map 10 
Daru Area: Socio Economic Survey 
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f-rs have traditionally grovn u p l d  rice.  The UDP1s a re  also 
at tclpt ing t o  introduce imprwed varieties of upland r ice,  to  
increase production within smaller land arena, and t o  incracllle mamp 
r i c e  cultivation. 

A brief (md wers i rp l i f ied)  description of the upland r i c e  
farmer's p r a c t i c u  is necessary. In a given f ie ld ,  the u p h d  
r i c e  f u n u  f i r s t  clears t rees and other vegetation, leaving 
aull stuiqs up t o  two fee t  high. In the f i r s t  year a f t e r  t h i s  
clearlog of the f ie ld ,  the farmer broadcasts upland r i c e  seen 
together with seeds of other crops, wch as maize and sorghum. 
In the second year, cassava, yam#, groundnuts, or  bananas a re  
grown alone or  in a mixed stand on the plot. Cassava and bananas 
continue w e l l  i n to  the third year. The tradi t ional  f a l l w  period 
has been 10-15 y u r s ,  but land presmre is gradually reduciag 
the fallow periods to  a s  short as 5-7 years. 

I n  trylog t o  introduce an 3mprovd variety of uplmd r ice,  
the IADP's have not had great success because different grwing 
characteristics of improved r i c e  v a r i e t i w  (especially more height 
of the plant at  an ea r l i e r  time than the t radi t ional  variety) 
can upset the balance of the rather complex intercropping system 
of the upland r i c e  farmer. UDP progress v i th  regard t o  other 
targets  such as muamp r i c e  development, cacao cultivation, and 
o i l  palm planting h a  been sanewhat behind schedule but, on the 
whole, satisfactory. Productioa or  marketing targets  by the UDP1s 
for  nrmp r i ce  and cash crops do not seem t o  exist, however. 
Therefore, one can only measure progress of the UDP's i n  term 
of area planted. To the extent tha t  the UDP's a re  succeeding, 
particularly the Bastern UDP where most of the roads have been 
bu i l t ,  the CIIRll roads can be said to  be contributing significantly 
t o  that succus.  

a. hPact8  08 @ i ~ u l t u t & l  Davclment 

1. Extendon Agent V i s i t s  and Fer t i l izer  Uae 

A major objective of the CAW4 feeder roads program was to  
improve access of farmers t o  extenmion advice and agricultural 
inputs. Officials of both UDP's argued that the CARE roads were 
essent ial  so tha t  the i r  extension agents could advise participating 
farmers on new production and input packages, deliver inputs, and 
expand coverage of the UDP's to  more vi l lages and farmers. Ex- 
tewion agent visits and delivery of inputs contime in to  the rainy 
season; therefore, feeder roads narst be usable during the rains. 
Because of their adequate drainage, height of embankment and surface 
compaction, the CARB roads are usable throughout the rainy season. 

An of 1979, the Rokel Lea f  Tobacco Development Corporation 
(BLTDC) has begun recruiting tobacco growers i n  the Northern U D P  



area t o  whcm it will provide a t a m i o n  advice. The RLTDC, a s  w e l l  
a s  the Mobole Frui t  Coapany (pineapple and c i t rus ) ,  has reportedly 
decided to  begin ac t iv i ty  because of the improved access afforded 
by the CABE r o d s .  Airey'e 1979 survey in the Makeni area found 
almost three times the proportion of interviewed farmera in 
communitiw affected by CARE road construction grating tobacco 

301 a s  in mu-CARE affected colpunities (31 percent vs. 11 percent). - 
Although Mrey's survey8 since 1977 a re  f a i r l y  clear on the 

question of more a t e n s i o n  agent v i s i t s  i n  --affected c d t i e s ,  
they speak less clearly on use of f e r t i l i ze r .  

An Table 7 indicates, comunities with CARE road8 enjoyed more 
a t e m i o n  agent v i s i t s  t luu c-nities vithout CARE roads i n  
three out of four instances. The 1979 Daru survey indicated a sub- 
mtantial drop i n  CARE-affected villagem enjoying regular a t e n s i o n  
agent v i s i t s  since 1977 (5 of 7 villagem in 1977; 1 of 7 vi l lages 
in 1979). Eowver. since Mrey did not survey non-CARE affected 
villages,  no useful coqarison can be d e .  In tro out of four 
imtances (See Table 8). more farmera i n  CARE-affected c d t i e s  
used f e r t i l i z e r  than did farmerr i n  c o l u n i t i e s  without CARE roads. 
The 1979 Daru survey indicated a substantial  drop i n  f e r t i l i z e r  
use, possibly because of a doubling in the price of f e r t i l i ze r .  

Tablea 7 and 8 indicate a decrease in both a t e a s i o n  agent 
v i s i t s  and f e r t i l i z e r  use i n  the Daru area in 1979 carpared with 
1977. These change8 may indicate problem with the Eastern UDP 
a t m i o n  service rather than providing evidence that h p r w e d  
feeder roads a re  not necessary for  expanded extendon servicea to  
farmers and in r reu ing  use of new inputs, mch as f e r t i l i ze r .  
Airey's 1978 survey reported tha t  the E u t e r n  IADP extension off icers  
for  Cacao and Swamp Rice in D a m  Chiefdar traveled much ro re  t o  
v i s i t  farmers in village8 on CARE roads bec use it wu "easier 

319 and quicker t o  supervi8e" those farmers. , 

Given the survey evidence (three i n d i c a t i m  out of f ive  
or  .ore a t a m i o n  agent v i s i t s ) ,  the s t a tmants  of the Cacao 
d Swamp Rice a t e n s i o n  officers,  and the higher d e r  of RLTDC 
tobacco farmers i n  the Uorthelm IADP served by CARE road*, it sums 
reasonable t o  conULude that the CUU roads have played a ro le  in 
incru#@ IADP and other a t l r u i o n  agent visits to  fa-. i n  
c m n i t i e s  served by these roads. The a3sociation of the CARE 
rods beream4 f w t i l i z a  nm ta h r  a h r l  houwlt, nrbstantially 
mre farmers in c-nities v i th  CARE road8 used f e r t i l i z e r  in 
t w  out of three inat.ncu where colmrni t iu  v i t h  and without roads 
were corpared. I n  one instance s l ight ly  f l w r  farmers in CbaB 

311 Airey, 1978, pp. 11 and U. - 
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Communities 
without CARE 
Roads 

Control 
Cmmmit ie r**  

1978 
1979 Potoru 
1979 M.kcni 
1979 Daru* 

Whe 1979 survey in t h e  Daru area w u  mainly a aurvey of v i l l age r  v i t h  CARE road* that 
Mrey  had rurveyed in 1977. During those two y u r a ,  t h e  proportion of farmera using 
f e r t i l i z e r  dropped frcm 33% t o  17%. Unfortunately, Mrey did not survey v i l l ages  without 
CIIBE road* except f o r  1 s m a l l  hamlet of 4 householdr. which should perhaps not r e d l y  be 
c o ~ i d e r e d  a control  v i l lage.  Mrey  suggests that the  main r u r o n  fo r  the  drop i n  
f e r t i l i z u  use was the  doubling of f e r t i l i z e r  p r i c u  wer the two years. 

**Control comamitiem in these surveys a r e  more remote o r  imcces s ib l e  c-nitier. 

Sources: Airw 1978, p. 10. 
Airey 1979. pp. 7. 19. 33. 
F e r t i l i z e r  use  war not  survayed in 1977. 



affected c o r u o i t i u  used f e r t i l i z e r  than farmers in n o n M  
affected c o l u n l t i m .  Moreover, the 1979 Dam survey's indication 
of a drop i n  f e r t i l i z e r  use is l ike ly  relatad t o  price ad the 
large drop in extawion agent visits i n  the same area. I f  ax- 
tension s e r v i c u  do not function adequmtely, and i f  agricul tural  
price pol icisr  do not provide incentive# t o  farmers to  use fe r t i l i ze r .  
roads cannot be expected t o  bring about agricul tural  development 
by thaclelvea. 

2. Marketlag of h o p s  

Another u j o r  jumt i f iu t ion  f o r  the C A U  feeder roads was t o  
a u b l e  farmers t o  market the i r  cash crops more eamily. An IADP 
of f i c i a l  argued that fa r re r s  i n  villagee on W roads cen take 
their  crops t o  u r k e t  toaas more easi ly and benefit f r o r  a bet ter  
price than i f  they sell their  cash crops t o  traders vho come t o  
the i r  villages. According t o  t h i n  i n f o ~ n t ,  traders who v i s i t  
villagem often pay lover than o f f i c i a l  prices, h v e  dishonest 
s c a l u ,  ad grade crops a t  lover than the i r  actual  quality. 
Supporting this argument. Aireylm f i r s t  survey i n  the Dam area 
in 1977 revealed a higher preference of f u u r m  in villagee 
served by CABB roads t o  travel outside the i r  v i l k g u  t o  sell 
thdr crops. 'Rso vil lage headmen i n t e r n i d  in tha t  su ey 

3 2 7  stated that  p r i c u  m e  bet ter  in larger market rums.- I n  1979 
the proportion of farmers in the Dam area who pref.nsd te 

de the vi l lage had incrcued f r o r  61 percent to  65 
percent. - 

Airey's 1978 and 1979 auveya -urd the variety and amount 
of crops marketed by farmers. I n  ho out of three cuam (cm- 
paring c-itiu with Cbat roads .nd those without), CARE-affected 
c d t i e e  n r k e t a d  a wider variety of crops. Further, i n  the 
Dam mu. the number of farmers in U - a f f e c t e d  corrmnitiem 
marketing ho u j o r  c u h  crops (coffee and cacao) in 1979 had in- 
c r c u d  subst.nti.lly over 1977. Eorwer. i n  o n l y  one out of 
three C A S ~  did farmers in CARE-affected commitiu sell greater 
average q u u ~ t i t i e a  of more crops than non-CABB affected ccmunltie.. 
I n  other words, in two out of three imt.oces. farmers i n  c-ties 
without Cbat road. .old, on the average, mre units of a greater 
h e r  of crops than farmers in v i l l a g u  served by W roads. 
Airey statu, h o m e r ,  that  in am area fa r ra r s  in v i l l a g u  v i th  
CABB roads s "reluctant t o  disclose the i r  t rue l w e l  of 
urketing." - 



To further cloud the issue, the  Bonjaa vi l lage selected u a 
control c w r n i t y  in the 1978 survey marketed on average greater 
quaatitiea of wre crops than ei ther  the vi l lagers  with or  without 
Caag road.. Second, a higher percentage of Banjaa  farmers marketed 
f i v e  of the eight crops surveyed than did the farmers with or  with- 
out CARE roads. Third, Bonjsll farmers marketed on average saven 
types of crops-.cl many as  farmers in CARE-affected c-nltiea 
and more than fumers without CAN? roads. Mrey used Bonjaa 
as  the control v i l lage  because it was  thought relat ively inaccesdble.  
However, during the survey. Mrey found tha t  the v i l lagers  of 
Bonjara had comtructed the i r  am road to  the main Joru-Kc11am.s 
trunk road. Since B o q j s r  was less than three ailu from this rain 
road, modernizing influencu may have beea at work in t h i s  v i l lage  
f o r  longer d v i t h  more intenmity than in other villages M r q  

351 surveyed, many of which were far ther  than Bonjaa from main roads. - 
Regarding agricultural incolo, there seas t o  be l i t t le  

pattern for  c o l u n i t i e a  with or  without CAM roads. In three 
c o r p u i s o ~ ~ a  between v i l l a g u  v i t h  and without CARE roads (see 
Table 9 ) ,  vil lages with CllRg roads sold a higher value of crops. 
However. in the 1979 Makeui area survey, the value of crop sales 
for  CARE-affected c-itiu ru skeved upward by the u c h  w e r  
werage sslerr of farmers i n  the main chiefdom town. I n  the Dam 
area (surveyed i n  1977 md 1979), average real farm income in 
CAP3-affected vi l lages in 1979 had incrsued by 30 percent over 
1977 (415.60 L e  t o  529.60 Le). Yet the merage ru l  farm h o m e  
of the control v i l lage  had increamed 129 percent (91 Le t o  208 
Le), although f r a  l smaller b u e .  Villagers in c-itiea newly 
served by CAM roads also beuefit, i n  the short-run a t  laut, 
from firewood salu along the roads. Town dwellers i n  Sierra  Leone 
always need fireuood, and the increued t r d f i c  on CAXB roads 
brings greater d d  for  wood. Farmers clearing l d  of bush 
near the roads therefore cut .pd gather rood from the t r e u  they 
cut d m  d sell bundles of firemod dong  the roads. 

3. Pwsible  nemtive Effects of the m p l s  and the cm! W s  

I n  addition t o  firewood for  sale along the CARE roads, steep. 
d d c d  h i l h  vate 8160 0b8-ed in tha B.8tem U D P  Uu. s-uting 
that deforuta t ion  and erosion are occurrfng b w u s e  of " s l u h  md 
burn" clearing of steeper s l o p u  f o r  up- r i c e  cultivation. me 
IADP's a re  encouraging swamp r i c e  cultivation so tha t  land rurul ly 
sowed in upland r i c e  is freed for  export crop cultivation (cacao, 
coffee, o i l  palm). Government price incan t ivu  favor expert crop8 

351 A. Atrey, 1978. pp. 12-13. - 
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in s p i t e  of a growin$ ?tee dtortyu, aa thu ted  at  a%- 18,866 ecru 
(about 17 percent of estimated t o t a l  rice production in 1978). 
Rural people i n  Sierra  Leone prefer the t a s t e  and texture of upland 
rke, although many a r e  growing namp r ice .  To continue t o  grow 
upland r i c e  and a t  the same t i m e  cu l t iva te  more cash crops, f a r r c r s  
can 

-plant up- r i c e  in f i e l d s  they uould usually l e w e  
f a l l w  f o r  one or more additional years; 

-clear steeper h i l l s ides  f o r  planting upland r ice ;  or 

--increase the distance traveled t o  an upland r i c e  
field-if they can get use of the laud. 

E u t e r n  IADP project staff e a t h a t e d  that fallow periods in 
tha t  area have decreased f r o r  the t rad i t iona l  10-15 years t o  3-7 
years. Airey's surveys in 1978 and 1979 indicate a recognition 
by fumers  in general of diminishing fallow periods. Decreasing 
fallow periods w i l l  dipinish s o i l  f e r t i l i t y .  In  the 1979 survey 
in the Potoru area, faxmers specif ical ly  umtioned three cash 
crops (coffca, cacao, o i  palm) as contributing t o  the decline 

36j  in the fallow period. - I n  three irutanees *ere c o r u n i t i e s  
v i t h  .nd vithout CARE roads were compared, farmers in c d t i e s  
vith (ZhBB roads indicated a lover rmnge of fallow periods (see 
T8ble 10). 

The third phenomenon with possible negative coll.eqwnces is 
the s h i f t  t o  namp r i c e  cultivation. Famere who recognise the 
decrease in fallow period a r e  turnlag t o  ..rp r i c e  cultivation, 
.nd the IADP's a r e  encouraging f a r ra r s  t o  grow namp rice. More- 
wer, more f-rs in vi l lages v i t h  CARE r o d s  than i n  non-cbBd 
affected c d t i e s  a re  choosing t o  cu l t iva te  swamp rice.  Mrey'a 
1979 survey in  the  Daru area indicated that the proportion of swamp 
rice farmers in village8 v i t h  CARX r o d s  had increased f r o r  38 percent 
in 1977 t o  62.5 percent of f-rs in 1979. Table 11 indicates  
that in 2 out of 3 cases, a greater  proportion of farmer8 i n  
c-iti.8 u i t h  CARE roads are o w u p  r i c e  farmers. 

The lopa t o  cul t ivat ion of n..p rice is encouraged by the 
IADP's but s e w  t o  be occurring independently of LhDP extcruion 
advice. For a n p l a .  Mrey's 1979 survey i n  the Daru area ( las t -  
em IADP) r a v u l e d  that f i v e  out of eleven UDP mmmp r i c e  fazmers 
h.d abandoned t h e i r  nmps because of high r epapea t s  and lack of 
entamion visits. A t  the # n e  the, the proportion of mrveyed 
f a r u r s  growing hnnp r i c e  in that area d i n c r m e d  f r a  38 

3 9  percent in 1977 t o  63 percacrt in 1979. - 



Table 10. Range of Fallow Period 
f o r  U p h d  Rice Fie lds  

C o l n m i t i u  
with CARF, 
bad. 

C-itie. 
without CbaE 
R d s  

Control 
Camunities 

1978* 
1979 1kLari 
1979 Potoru 
1979 Dam** 

6.6 year8 6.9 y u r s  
4-6.5 years 6.3 t o  8.6 years 9.8 years 
7.3 t o  9.4 year8 9.1 t o  9.8 years 10.7 t o  14.3 years 
1977-6.5 years 
1979-6.7 yaus 

v i l k g e a  only; 1 v i t h  CdaB r o d ;  1 without so  value is length of fal low 
period not  range. 

**change in f a l l w  period from 1977 t o  1979; no mco8urements f o r  o ther  
vill8gem were reported. 

Sourcu :  Airey 1978. p. 24. 
Airey 1979. pp. 12, 26, 38. 
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Cultivation of rrmp rice MY have negative health, nu t r i t iona l  
and soc ia l  coorequencea. Farmer8 may r ink  higher mxpomre t o  water- 
borne diseases as we11 a s  other hasard8.381 The diseases to  which 
farmers rink incrauad arporure a re  malaria and schi r toaoicuis ,  
.ran(! others. I f  t h ~ e  rish a re  real, an inportant queation is 
whether wmea are doing a mbstant ia l  mount of -p rice cul t i -  
vation. I f  they a re  and if they are weakened by contracting eome 
of t h u e  debi l i ta t ing water-borne d i seue8 ,  they w i l l  be i n  a 
more precariotm si tuat ion during pregomcies. Their wakened condi- 
ti- could lead t o  more dscur iagac l ,  and shorter apacing between 
birth. .  

The emir-tal examination for  the b r a 1  Penetration Rods  
Project discussed the need for  the roads to  include adequate drainage 
a t r u c t u r u  t o  prevent pamutent ponding of water. Standing water 
would "prwide a favorable habitat  fo r  b e e t  vectors, par t icular ly 
moaquito (8ic) and t s e t ~  f l i e a  (especially near stream in the  
latter c u e )  ." 3 9 / ~ h i ~  awlronaatal u u l y a i s  rtmo stated tha t  low 

areas. 8tr-. and i r r iga t ion  c u u l s  were habitats f o r  
i n t e d i a t e  homtm of the organism which wry schistosodaaia.  
Apparently, l i t t l e  or no conrideration ru given to  the ro l a  of the 
CARE roads in supporting effor t8 of the IADP's to  encourage greater 
n r ~ p  rice cultivation. I n  cultivating mrp r ice ,  fa r rare  dam 
s t r e m a  to provide needed water fo r  their r i c e  and work in the  
ponded water. I n  ao doing, they MY iocr.ue the i r  exposure t o  
varioru d i a s u u  unleas dimease cont ro l rauc i res  have been t a b .  
It should be noted that sum observers lure found l i t t le  incidence 
of such di8easccl. 

B u ~ r c h  in neighboring Liberi. the K p ~ l l ~  people h u  
c o d i d  f a r u r s '  preference fo r  the taste of upland rice and 
the nutr i t ional  benefit  t o  them of the other crop8 intercropped 
with upland rice.  Worcover, the Kpelle me negative aocial  in- 
pl icat ionr  t o  wamp r i c e  vanrr upland r i c e  cultivation: 

381 Michael Cola a t  a1, The Cultural Con tu t  of Lutninr d - 
& Xrploration in E x p e r k m u 1  &Lnrhropolagy, p. 41. 

401 H-u, in hi. study "The 1101. of Feeder W s  in p r a o t i n g  - 
Rural change in b t s m  Siarra  Leone," Anthomy birq a8ked about 
vi l lagers* Weal p r e f a c n c u  fo r  treatment of s c h i . t o s d i # ,  
among other conditioor (p. 37). Be reported a l u g e  h e r  of 
r eapomu regarding treatment prefaance  f o r  mchi.tomaiuia;  
therefore, the  d i s a u e  would 8- t o  be p ruen t .  



C l e a r i n g  and burning the bluh, planting and tending 
the r ice,  and harvesting the crop are  a11 colrunal events. 
The Kpelle value the occasion of cutting the forest,  v i th  
its corporata rhythm of a group of men, spurred on by 
singars and drumere, laying into 8 p i ~ e  of bush. 
show their  strength and their z e a l  as they clear the field. 

Earvesting is also a social as  v e l l  as m agricultural 
event. There are tests of strength and speed, and the 
f u t e r t  worker receives a special hat for his  labors as 
v d l  as  the largest portion of the food, palm vine, and 
cane juice which are integral parts of the process. 

Svup labor, on the other hand, in thought to be 
uncoordinated d dirty, not f i t  occasion for the dis- 
play of strength in a corporate setting. Swamps, moreover. 
are thought of as  the last resort  for v- whose husband. 
are  dead or gone to another a r u .  They sw their  r ice  
seed late in the season, when there is no hope of m 
upland farm, and they reap a m a l l  and uncertain harvest. 
By making a farm i n  a svamp, moreover, a man loses h is  
c l a t  to  t radi t iool l  a n c u t r a l  farms, a fact  that is 
certain t o  displease thoae rha h.d fa& this  area i n  
the past and are  nav dead, but still p rucn t  to the 
a t d e d  family as  ancestral spi r i t s .  

Kpelle farmers do not art iculate their  objections 
to  graving rice i n  the rmp unless pressured by a 
presistart  (and thereby rude) inquirer, and even then 
not in abstract, narrative form. Furthermore, i f  the 
farmer in questioned by a government o f f ic ia l  hpa t ien t  
for change, he v i l l  almost certainly not quote the reasons 
mentioned abwe and vill give the casual outside observer 
the impreasion of stupid, backward-looking recalcitrance. 411 

Preamably, Sierra lconean t r iba l  peoplu share many of t h u e  attitudes. 
Uh.t the overall health, nutritional, and larger social consequences 
are of an agricultural develop.ent strategy that strongly encourage 
farmerr to  substitute mamp r ice  for upland r ice  cultivation are 
unclear. 

The fourth negative condition that the W P ' s  and CABX roads may 
be exacerbating-although there are  other causes--is the shortage 
of rice in Sierra Lcone. C o l u n i t i u  v i th  CARE roads seem to  face 
more sevare shortages th.n villagem without CARE roads. Tho 1979 
D m  area survey found that only 11 percent of interviewed farmers 

411 Uchael Cole ,  The Cultural Cm-t .of Leerniag and Thinking, - . . . . . . . 
pp. 4142. 



said they grew enough r i c e  f o r  year-round consumption compared t o  
421 46 percent of farmers i n  1977 who had said they had emugh r ice .  - 

The 1978 survey found tha t  90 percent of comunit ies  with CARE 
r o e s  f e l t  they had a shortage of r i c e  f o r  year-round needs versus 
74 percent of c d t i e s  without CARE roads. Mreylir 1977 survey 
found the same resul t -more perceived scarci ty  f r i c e  i n  CARE- 

831 affected versus non-CARE affected cmmunities. - 
The cause8 for  the shortage of r i c e  i n  Sierra  Leone a re  many: 

-breakdown of the o f f i c i a l  r i c e  marketing system; 
-nmrggling of r i c e  (as well  a s  cash crops) t o  

neighboring Liberia because of higher prices; 
-higher priccs f o r  cash &port crops than for  r i c e  

leading t o  d e e r w e d  r i c e  cul t ivat ion i n  favor of 
c ~ h  crops; 

-declining s o i l  f e r t i l i t y  because of diminishing 
f a l l w  periods; 

-population g r w t h  of more than 2 percent; and 
--ruralurban migration colabind with the lack of 

introduction of appropriate labor-saving technologies 
t o  break labor bottleneckn a t  planting and harvest 
t h s .  

It seems reasonable t o  argue tha t  the a p h a s i s  on export crop cu l t i -  
vation by the GOSL and the IADP1s--which may not be o f f se t  by UDP 
e f fo r t s  t o  increase swamp r i c e  cul t ivat ion and introduce improved 
upland r i c e  varieties-has at least contributed t o  a larger 
i n c r u s e  in h i d  cultivated i n  cash crops than i n  r ice .  In  the 
Dam area. a t  t he  same time tha t  the proportion of farmers who 
said they were growing amugh r i c e  declined from 46 percent i n  
1977 t o  11 percent in 1979. 75 percent of the fanuera interviewed 
had increa the s i z e  of t he i r  coffee and cacao farms from 1974 

4 1 7  t o  1979. - 
I f  the UDP'8 a r e  contributing t o  what seems t o  be a growing 

r i c e  shortage and other concomitant effects ,  t he  CARE roads-- 
since they are an in t eg ra l  conponent of the IADP projects-are 
playing a r o l e  i n  a series of negative agr icu l tura l  impact8 tha t  
seem t o  be occurring: 

-a growing r i c e  shortage; 
-declining fallow periods arid s o i l  f e r t i l i t y ;  
-deforestation and erosion of h i l l s ides ;  
-increased farmer exposure to  water-borna diseases; 
-possible soc ia l  dislocationo ar i s ing  from the decline 

of upland r i c e  cul t ivat ion and the increase of swamp 
r i c e  cult ivation. 

421 Mrey. 1979, p. 35. - 
431 Mrey, 1978, p. 15; Mrey, 1977, p. 9. - 
441 Mrey, 1979, pp. 35 and 38. - 



Other factors  a r e  a t  vork, of course, par t icular ly population grwth ,  
government pr ice  policies,  and the absence of r u r a l  energy sources 
a s  a l ternat ives  t o  firewood. But the CARE roads a r e  a powerful 
force supporting the basic trends i n  agricul tural  development. 

C. Increased Traffic. Transport Services. C-rcial Activity 

The CARE feeder roads were intended t o  lead t o  increased t r a f f i c  
and transport  services fo r  rural villages.  I n  addition, it van 
hoped tha t  the combination of r i s ing  agricul tural  production through 
the  UDP's and increased t r a f f i c  would lead t o  expanded c-rcial 
act ivi ty .  

1. Traff ic  Lwels  

The f i r s t  expectation of increased t r a f f i c  has been fu l f i l l ed .  
Table 12 shows the growth i n  daytime t r a f f i c  on selected CARE roads 
between 1977 and 1979. Further, a11 of the roads except one, 
Rl27/Gcma. show a substant ial  increase i n  t r a f f i c  from 1977 t o  1979. 
The Class IV standard to  which CARE roads a re  constructed is deemed 
by the  GOSL as appropriate fo r  less than 151 vehicles/day although 
the composition of t r a f f i c  would e e a  t o  be equally important. 
The majority of CARE roads w e r e  expected t o  have an Average Daily 
Traff ic  (ADT) of less then 50 vehiclu/day. Bwwer ,  a l l  but four 
of the above s e t  of roads have 12 hours mT's of over 50 vehicles/ 
day, and two a re  over the 150 ADT maxisum with only a 12 hour t r a f f i c  
Count. 

h par t  of his 1978 survey, Mr .  Mrey rmdemly chose f i v e  road6 
fo r  twenty-four hour t r a f f i c  surveys in the rainy season (June-July). 
Table 13 givur the 24-hour 1978 ADT fo r  them f ive  roads compared 
t o  the 1979 24-hour ADT for  these roads by CARE i n  May, 1979. 
Some of the increased t r a f f i c  i n  1979 compared t o  1978 is attri- 
butable t o  less rain. But the difference in dry and rainy season 
ADT's i n  1978 for  these same roads was an evera l l  28 percent, not 
nearly onouph t o  account fo r  the increased t r a f f i c .  

I n  examining CARE'S b y .  1979. 24-hour t r a f f i c  counts, one f inds 
seven roads v i t h  ADT's over 150 vehicles/day (see table  14). 

The three roads with ADT's over 200 vehicles per day (Rl21, 
Rl20, and R70) a l so  a re  carrying a substant ial  number of heavy 
vehicles a s  a r e  roads R43 and R43A. To a large degree, trucks 
are using these roads a s  alternate8 t o  the government trunk roads 
which a re  in such bad repair. Although the  CARE roads a r e  supposedly 
C l a s s  IV roads, the l o m e t  class of road in Sierra  Leone, they 
are i n  be t t e r  shape than rany of Sierra  Leone's trunk roads. Since 
these CARE roads have only a cmpacted l a t e r i t e  surface, they unaot 
v i t h r d  such t r a f f i c ,  especially in the rainy aeaaon. Signlf icui t  
d-ge w u  obsemed on several stretches.  'Ihus, these roads w i l l  
l ike ly  require cmple te  rehabi l i ta t ion in a much shorter t h e  than 



Table 12. Care Feeder Roads-Traffic Count8 1977 and 1979 

1977 Average Daily 
Traffic (IIDT) 12 hours 

1979 Average Daily 
Traffic (ADZ) 12 hours 

Sourccs: CbBE/Sierra Leone Evaluation, 1977, Attachment C, Table D. 
CAREISierra Leone Traffic Survey, May, 1979. 



Table 13. Car. Feeder Road.--24-hour Traffic Count. 1978 md 1979 

1978 24-hour ADT 
June and July 

1979 24-hour ADT 
M.p 

*Count taken a t  Jo jo im,  near Sal i tu;  12-hour count only. 
**Itrehe-hour count only. 

Source: Airey, 1978, p. 31; CARE t r d f i c  count, MAY. 1979. 

Tabla 14. Care Rude Carryins Over 150 Vehiclu/Day 

R o d  #/Location 24-Eour ADT 

Source: CARE/Sierra Leone T r d f i c  Count, MAY. 1979. 



intended. Although the  high t r a f f i c  figures on these roads t e s t i f y  
t o  the quality of the i r  conetruction, the i r  avai labi l i ty  a s  alternate 
trunk routes r-eb what presmre might have existed on the Ministry 
of Worb and the COSL t o  maintain and repair the actual  trunk roada 
in the area. Foreign aid may have allowed the GOSL t o  transfer t o  
other uses resourcer it might have used t o  repair the trunk roads 
i n  t h i s  area. 

CARlt is aware tha t  the  plac-t of its roads should not permit 
the HOW and the  COSL t o  avoid maintaining other roads. CMlZ has 
therafore n o d i f i d  the road releetion c r i t e r i a  so  that alignments 
selected w i l l  not l ink  up with other par ts  o t  the road network a t  
both ends. Thus, roads recently conetructed and future roads w i l l  not 
be subrt i tutes  fo r  trunk roads. 

2. Traff ic  Composition 

The phan-on of s ignif icant  heavy truck t r a f f i c  on some CMlZ 
roads leads to  the quwtion of the actual t r a f f i c  composition on 
the CbBg roads. I n  h i s  1978 evaluation.and t r a f f i c  survey. U r e y  
analysed the (1) capos i t ion ,  and (2) origin and deetination of 
t r a f f i c  on the f ive  roada i n  Table 15. 

The brS;kpow of t r a f f i c  on these roads indicated three types 
of roads: - 

R70 and B43 types. Road with a s ignif icant  mount of 
heavy vehicle t r a f f i c  (7-ton trunlu and larger) which 
signals a trunk road function. 

R75 and 884 type. Rbads with the domiaant type of 
t r a f f i c  being the poda-poda, or l i gh t  ?fasda van, used 
by v i l lagers  fo r  gett ing to  tows and transporting 
the i r  produce. 

R90 me. Roads whose d-t war is the motorcycle 
indici l ing major use by gme-t o f f i c i a l s  and 

- 
wealthier individuals. Significant motorcycle t r a f f i c  
i n  ru ra l  areas is lore coaton on CARE roads than on 
other rural roads, becaure a relat ively a a o t h  r d  
mrface is needed. 

Mrey's analysis of origin and destination of t r a f f i c  on the above 
f i v e  roads indicated two main classes of t ra f f ic :  

45/ Mrey, 1978. pp. 33- 34. - 



Tabla 15. Break&orm of Traffic Users By 
Four Traffic Clnsaes 

R.70 R. 43 R. 75 R.84* R.90* 
Bolbohun Bendma Salina Lacma Nj ala TOTAL 

1. Motor 
c y c l u  

2. Cars 
T P I 8  

3 .  Poda 
Pod. 

4 .  H6.w 
Vehicle8 

*6 day traffic count 

Sourcm: Mze. 1978. p. 33. 



1) Traff ic  whose origin or  destination is the local  chiefdom 
t- where people can carry out most of the specialized 
funct im-se l l ing  produce, seeking medical attention, 
buyLng cmumer goods, etc.-that they cannot carry out 
i n  the i r  villages. The majority of t r a f f i c  began or  
ended i n  these loca l  chiefdom tm. 

2) Traff ic  whom origin or destination is larger tonu, 
such a s  prwincia l  capitals.  

3. Expanded h8neportation Servicm 

It is c lear  tha t  high lwels of varied t r a f f f c  a re  u t i l i a ing  most 
of the CdRG roads. Are r u r a l  vi l lages on the CARE roads benefit t ing 
from apmded traaruportation services? I n  what way? F r a  the 
Mrey surveys, 1977-79, it ia clear tha t  c-nities served by 
CARE roads W o y  more frequent poda-poda (Uazda l igh t  van fo r  hauling 
people and goods) service and a t  l w e r  cost than communities with- 
out CdaE roads. Villagers from the l a t t e r  ccolaueities m a t  pay 
a rainy meanon surcharge up t o  four t i m u  the regular f a re  fo r  
rides t o  market toms. I n  four out of f i v e  surveys (1977-79) comamities 
on CABX roads had more v i s i to r s  than c-itiu without CARE roads. 
Ownership of motorcycles and b icyc lu ,  though rare,  was a lso  more 
c-n i n  CARE-affected than non-CARE affected vi l lages (see table 16). 

I n  h i s  mrvey in the D a r u  area. Mrey found tha t  vehicle mmership 
i n  swen coamtnities on ChaE roads had increased wer 1977 f r a  four 
bicycles t o  5 motorcycles and 2 bicycles, and the dis t r ibut ion of 
ownership had broadanad from less than 5% t o  8% of households. 461 
No vehicles were awed by persona i n  the control collunity. 

4. Increased Commerc ia l  Activity 

According t o  Northern U D P  project s t a f f  and others, new businesses 
have appeared quickly along roeds. A t  l e u t  one new weekly 
ru ra l  market was observed t o  have been established at the  intersection 
of two CARE roads. A MODEP o f f i c i a l  argued tha t  since f a m r s  can 
t ravel  t o  tome and sell the i r  cash crops more easily,  they w i l l  
iaereane d d  by spending the i r  c u h  on t i n  roofs, cloth. and 
other consumer goods rather than burying the i r  w h  in t i n  cans. 
According to  an Eutem UDP of f i c i a l ,  the CdRG roads are enabling 
bankers from the provincial capi ta l  of Ken- t o  t rave l  u f a r  u 
twenty riles in to  the bush to  look w e t  the crops of farmers for  
whcm they a re  considering lo-. The CARE roads, argued thi .  o f f ic ia l ,  
a r e  &s possible the ap-ion of c-rcial c redi t  t o  rural 
farmers. What w u  not clear,  hwever, w u  the income level  and 



Table 16. Ovnerahip of Vehicles--Villages 
With and Without CARB Road. 

Commlnitiu with Conmunitiea without 
CARE Roads CARE Roada 

7 motorcyclea 
1 motorcycle 
1 bfcycle 
2 motorcyclea 
1 bicycle 

3 motorcyclea 

1 motorcycle 
4 bicyclea 

10 motorcyclea 
2 bbcyclea 

4 aotorcyclea 
4 bicyclea 

* A l l  th ree  vehiclea were omed by peraons i n  the  largeat  tm. 

Source: Airey, 1977, p. 8; Mrey, 1978, pp. 17-18; Mrey. 1979, pp. 11, 23. 



s ize  of l.nd holdings of the fa-. benefitting from t h i s  credit. 
hiray's 1978 survey (see Map 7). discwertd the existence of tvo 
r i c e  rill8 and the planned construction of a third. Oae of the 
fire d a t i n g  mills was i n  Wjihun, a h r g e  town served by a CARE 
rod, and the other n s  in Baka. a large tam without a CABE road. 
The third mill ,  however, waw to  be bu i l t  i n  Waealu, a s re l l e r  
tan served by a CUlE road but too mall to  mpport the mi l l  i t s e l f .  
To munive e e o n d c a l l y ,  therefore, it is raaaoruble t o  assme 
that the entrepreneur was counting on a d d i t i o n ~ l  custoners because 
of the CUlE road. Also in Masalu was a cement mason who had come 
from the larger town of Segbrea t o  orguri the increasing amount 

8 1  of cement con8truction that  was occurring.- 

D. V i l l a e  Colutruction md rSpanded C a u n i t y  Service8 

1. Howins md C-ity Buildings 

I f  the CARE rods were causing or coinciding with increased 
c o u r c i . 1  activity,  one would expect t o  mee more houses being 
eom~trtlcted i n  c d t i e s  with CARE roads than i n  those without 
roads u well u more c o a m i t y  buildings, much aa mosques, meeting 
hrll8, and markets. A Northern U D P  o f f i c i a l  s tated tha t  he hul 
noticed vilkgarm building new houses M soon am a C A U  bulldozer 
had cleared the f i r s t  mile of o m  road. Although Airey's 1978 
md 1977 surveys both indicated more h w i n g  and caaun i ty  building 
~ 0 ~ t l ' t I C t i O U  f.U w - . f f ~ X t c d  C m i t i e 8 ,  his SUrOCJS of three 
areas in 1979 m h d  l i t t le  or no evidence of increased c o ~ t r u c t i o n .  
Two of these 1979 mrveym. in the Potoru md Wed areas, were 
taka just a f t a r  emplation of the CABE rods; therefore, too 
l i t t le  t he  u y  have elapsed for  a colutrnction effect  t o  have 
occurred. Hwever, the 1979 m n e y  in the Daru are8 was t.ken 
in areas f i r s t  mrreyad in 1977. Reverthele8s. Airey found only 
a rinor IDEreaoe in h e r  of houses in the eight village8 froa 
185 t o  188 bonew. 

Cn the other h a d ,  the 1978 md 1977 murveya indicated double 
md t r i p l e  the rate of new lwu8.a c o ~ t r u c t i o n  in vi l lages with 

roads compared t o  vi l lages without CARE rods. In addition, 
Cllllg-affected comrnitiu in the 1977 mrvey had a wider r a g e  of 
c o a r n i t y  buildiugm-mch as  mosques, mat ing  hal l s ,  stores,  and 
markets. Further. 1978-mrreyd vilhgam with CARX roads had 
rore nar c d t y  buildings 2 re concrete meeting halls) than 

d8rO village8 without CAW reds. - 

481 Airey, 1978, p. 23, 21; Airey, 1977, p. 4-5. - 



Increased use of c a a n t  in construction may be a clearer indication 
of road impact, since cement is di f f icul t  to  transport other than by 
vehicle. Again, Airey's surveys provide indications on either side 
of the queetion. The 1979 resurvey of villager i n  the Dam area 
shoved a 37 percent increase in houses with a c a e n t  skin (rather 
than mud). The control village showed no increased c-t usage. 
Similarly, coa~ur i t i es  sumeyed in 1977 and affected by CARE road6 
contained sli t l y  more houses using carant than colamities without f' CARE roads. &hniwer ,  a -11 proportion of houses i n  CARE-affected 
copunit ies surveyed i n  1978 used c a r n t  crmpared to v i l h g u  without 
CARE roads (17 percent to 20 percent). A t  the sne  t he  the 1978 
.urPey revealed that in the mall town of illsalu (125 inhabitants) 
which had recently been connected by CABE road 9% to  the Joru-Kenem 
trunk road. a mosque, a meeting hall,  and a l u g e  private house 
had been constructed using c m m t  d concrete b locb.  A muon 
brought  fro^ S w b w e ~  to  overs thi.  colutruction w u  also u k i q  381 concrete water tubs on order. - 

Although the indications a re  not cmpletely clear, it s e n a  that 
-re village conetruction in general and with c-t in particular 
coincides with CARB rod c o ~ t r u c t i o n .  

Expanded social services, much as health and education. are often 
associated with better roads. In fact,  a newly constructed health 
cl inic waa observed a t  the intersection of two new CARE roads in 
the Maken1 area. Also in the M a k d  area, the director of Poster 
Pareats Internntional-a private social service agarcymtated that 
the CAEB feeder roads in his  area were essential for enabling hlm 
to  help crmmities build schools and health centers. Re also re- 
ported that GOSL leprosy and tuberculosis treatment, onchocerciasis 
control, d veterinary services were folloving CARE ro& into 
new a r t u ,  u w e r e  missionary school.. According to  a MJDKP official ,  
school teachers are  usrully umrilling to  t u c h  in a school u n l u s  
they can ride their motorcyclee year round to  the schools and houses 
they Uve in. Motorcycles require decent road mrfacea. 

Mrey's 1979 village survey in th i s  area verified several projects 
by Foater Parents Plan International to build primary school. and 
upand 8 health center in  cormnitlee with CARE roads. A pu8- 
medic with the Leprosy Control Unit in the area indicated that  he 
had been increasing hie activities in arena on or m u  CARE feeder 
roeds. Further, one of the area'. villa.se headmen in a co lun i ty  
without a CARE feeder road declued that h is  village had recently 
l o s t  gwenmeut health md leprosy control services. In th i s  sae 

491 Air-, 1979, p. 37; Mtey. 1977, p. k. - 
501 Airey, 1978. pp. 21-23. - 



uea, the U0rth.m IADP is beginning well colutructicn which a 1  
coincide mbstant ial ly with CAXB feeder roads. Of eleven w e l l a  
comtructed in Tma chiefdom, seven are in villagem vhic w i l l  

517 be linked by CARE road H 1  t o  be colutructed in FY 80. - 
Four of Nrey's f ive  surveys have indicated increased e d u u t i o d  

act ivi ty in a r u s  with CbaG r o d s .  I n  addition t o  the a c t i v i t i u  
of Foster P l a n  Intarnatiolral mentioned abwc, c-nities i n  the 
Mekeni area with CbllB r d s  had an average 3.4 children i n  school 
versus UI average of 2.3 children from households in c a u n i t i e a  
without CARE roads. The 1979 D u u  area survey shwed a 111 percmt 
i n c r e u e  in the number of ch l d r m  attending pr- school in 

52$ CARE-affected corrmnities.- The control colauaity exhibited a 
similar inercmse. The 1978 survey shaved a larger school i n  
Mjihun, a CARE-affected cormunity without a CARE r o d .  Finally, 
the 1977 mmey of 47 villagw showed that a larger proportion of 
village8 with CARE r d s  had schools and h u l t h  cmtere  compared 
with villagea without CAXB roads. 531 

To the degree that the positive reht ionnhip of CARE r d r  to  
expanded commity  service8 is baaed on s t a t i c  "with-without" 
rareurements as  oppoad t o  dynnic  reclmres, one could argue tha t  
the surveys ere s i rp ly  verifying that  CARE roids go the wealthier 
or  more inf luential  coarmnitiu. Harmer, the mrvey indicatione 
combined with the atat-tr of the expatriate director of Foster 
P l a n  Internation81 and the IADP well-digginp ac t iv i ty  suggest that  
the i rprwed CbaB r o d s  are at  least a necessary condition t o  
the spread of h u l t h ,  education. and other services. 

I. Other Social I u ~ a c t a  

The qucrrtfon of whether r o d s  a w e  or discourage rura1-urb.n 
-ation i. 8 d i f f i cu l t  quwtion to  mu. A receut reviav of 
the l i t e ra tu re  on the hpmt of l o r m o l u u  rura l  roads distinguished 
such roadr' impacts on l igra t ion  by the i r  relative function: 

The spa t i a l  -act of l a r o o l r n a  ru ra l  r d s  fa complex 
and area-specific. It fa unclear whether roads encourage 
migration. The evidence mullguts that  1-01- rura l  
roads strengthm nearby tonu is achinistrative and 
e c d c  centers, promoting colatting for  permneat or  
short-tam work f r m  the m r r o u n d h  area. I n  t h u e  cues ,  
the direct ,  in i t ia l  impact m y  be t o  discourage migration. 

5 1  Mrey. 1979, pp. 24-25; Mrey, 1979, p. 37. - 
521 Mrey, 1979, pp. 24, 37. - 
531 Mrey, 1977, p. 5; birq, 1978, p. 22. - 



I n  contrast ,  r u r a l  a r t e r i a l  roads, i n  radical ly  reducing the 
physical and psychological distance between countryside and 
urban center,  may increase migration. Inasrmch a s  roads 
f a c i l i t a t e  education and t he  penetration of urban values. 
they may indirect ly  stimulate migration m e r  the long term. 3 
A study by James A. S. B l a i r  on the e f fec t  of a new hard surface 

highway i n  S ier ra  Leone connecting TonLolili and Kono d i s t r i c t s  
shored more of a decline in population and par t icular ly  i n  male 
pepulation, in the road atea from 1963-72 (before and a f t e r  road 
c m t r u c t i o n )  than in the control area. Am par t  of t h i s  study. 
B l a i r  mrveyed the age-sa d is t r ibu t ion  in selected Toukolili 
d i s t r i c t  vi l lagur  i n  1972. The mrvey shoved a steep drop i n  
population beyween the second (age 5-15) and th i rd  (age 15-25) 
age cohorts from 2,235 t o  946--a drop of 58 percent. Whereas the 
number of fa~ . l ea  between the second and th i rd  cohorts dropped by 
39 percent (986 t o  593). the number of males dropped by 72 percmt  
( f r a  1,249 t o  353). These r e su l t s  8uggast a mbs tan t i a l  rural- 
urban migration of young males accelerated by the construction of 
the Tonkolili-Kono highway. 551 

Ewever, t he  CARE road., whose impact is the question here, are 
l a t e r i t eour faced  rural roads, not hard-ourfaced highways. I f  t he  
discussion in the  l i t e r a t u r e  survey is correct,  the e f fec t  of CARE 
roads on population mwements would depend on 

--the degree t o  vhich a par t icular  road functions a s  an 
a r t e r i a l  o r  trunk road (as some CAP3 roads function) or 
a s  a 1-olume feeder road; and 

-the degree t o  which the CARE roads permit or coincide with 
increased formal, urban-oriented education. 

I n  three of Mrey18 survey8 (two in  1979, 1 in 1978), migration 
from c - d t i u  with CARE roads was c a p a r d  t o  migration f r a  
c-itiea without CARE roads. C-ities with CARE roads evidenced 
lower migration than non-CARE affected c-ities i n  two instances. 

541 "Socio-Econdc and Envirorncntal Impacts of Lov-Volume Rural Roads-- - 
A Revia* of t he  Literature." Devres, Inc., p. 149. 

551 Jamem A. S. B l a i r ,  "The Regional -act of a New Highway in - 
Sier ra  Leone." African Emiromeat ,  Vol. 111, Number 2; February, 
1978. pp. 71-72. 



I n  the two us- whan measurements were taken of d e r o  of children 
per h01meho1.d i n  school, the set of collrmnitier with higher school 
attendance per household a lso  showed the higher level  of migration. 56/ 
Airey's mrvey in the Daru area of the s u e  comunities he had sampled 
in 1977 showed an increase i n  out-dgrat ion ( f r a  1.7 persona per 
household t o  2.4 person per howbold)  that coincided vith an 111 
percent increase in the number of children atteading primary s c h o o l . ~ l  
Thus, by t h i s  evidence the CARE roads are  associated v i t h  less rather 
than rore out-dgration, although the case fa by no m a n o  conclusive. 
A stronger cane fa made fo r  the argument that formal education is 
positively related t o  migration. 

2. Omnermhip of Consumer Goods 

I n  four mrvap. of CARE-affected ad non-CARE affected c m n i t i e s .  
Airey took measures of the re la t ive  m a r s h i p  of b u i c  consuner goods 
between the two groups of villages. The question was whether the CABB 
roads vould create more d d  in the c-itiem they served fo r  
b u i c  consumer goods. I n  the 1977 survey he measured only radio 
m e r s h i p  rather than m e r s h i p  of a wider set of cOlllOPly m e d  it-: 
unbre l lu ,  plantie buckets, watches, radios, charcoal irons, and 
Eondas or  bicycles. I n  tw of the three surveys, where ownership 
of the set of f ive  it- vu measured, housaholds in colmmities with 
CARE road6 ovned a greater average v lue of there c-ditiw than 
horuehofd. in c a u n i t i u  without-589 I n  the 1977 survey where Airey 
~ c u u r e d  only m a r s h i p  of radios, c-ni ies with CARE roads a lso  

595 ouned a higher average h e r  of radios, Since 1977 the proportion 
of howeholds i n  the D m  area cnming watches and radios had in- 
creased f r o r  27 percmt t o  28 percent and f r a  10 percent t o  20 
percent respectively. The control c-nity had not exhibited the 

561 Air- 1979, pp. 8 and 27; Airey 1978, p. 24-25. Recent rasearch on - 
-1-Urban lfigr8tion i n  Sierra Leone under the M r i u n  Rural Econory 
Program of Michigan Sta te  Univermity found that investment i n  education 
in rural areas and the rate of d g r a t i o n  are positively related 
"largely bauume fo-1 education qua l i f iw  individual. for  higher 
paying jobs in urban areas." S w  Derek Byerlw. Joseph L. Tomy,  ad 
Halib Fatoo," Rural-Urban Klgration: in Sierra Leone: Detcrrirunts 
and Policy Implications." African Rural Bconmy Paper lo .  13, 
Illehigen S a t e  University, pp. 106 -107. 

581 Atray, 1977, pp. 11 and 23; Airey, 1978 p. 18. - 



asre increase.% Au intereating result  i n  the 1978 survey of D a m  
chiefdom m h o d  CARE-affected comunities wning on average more 
basic consumer goods than non-CMIG affected c-nities but having 
a substantially lwer agricultural income (255.96 Le compared t o  
415.11 Le). Households i n  the n o n - U  affected coarmnitiea were 
sending four times as many children t o  school, and therefore seemed 
to  be spending a large share of their  higher incame on education.Gf 
Aa noted abwe, increased education would coincide vi th  higher 
out-aigration. 

F. Conclusions on Impacts of the CARE Road8 

The preceding section has discussed the available evidence on positive 
and negative impacts of the CARE roads. In each category, relatively 
c lav  evidence axbts on SOU points and relatively ambiguow evidence 
on other ismea. 

1. Positive Impacts 

It is fa i r ly  clear that villages served by CARE roads receive more 
frequent v i s i t s  by a t e m i o n  agents, both of the UDP's and private 
ctmpanies, mch as  the Rokel Leaf Tobacco Development Corporation 
(BLTDC) and the Mobole Fruit Cmpany. Likewise, the CARE roads have 
led to  mbstantially increued traffic-although acme CMU roads are 
carrying rmch t ra f f ic  diverted from dilapidated. umuintainad trunk 
roads. CARE-affected v i l l a g u  are  viaited by more poda-podas and 
other vehic lu .  and inhabitants of v i l l a g u  served by CARE roads 
ovn more motorcyclu and bicycles than persona living in co lua i t i e a  
without CARE roads. Becaucle of the greater ease of transporting 
heavy it-, CARE-affected v i l l a g u  s e a  to use more cement i n  houming 
and building c o ~ t r u c t i o n .  Brcause of the greater s u e  of v i s i t s  to  
market t-, inhabitants of c-nitiea served by CARE roads s e a  
to  spend 8orewh.t more of their  increased income on basic cons- 
goods: umbrellas, plaatic buckets, watchu, radioa, charcoal irona, 
and motorcyclea or  bicyclu.  Finally, CARE-affected v i l b e s  clearly 
aeem to  benefit from more gwenment .nd private health services than 
non-CARE affected villages. 

It is leas clear that the CARE roads are umoci.ted vith other 
pwit ive  *acts. On certain agricultural practicu--use of fe r t i l i ze r  
and vrketing 8 wider variety and greater quantity of crop~-faYmerS 
i n  CARE-af f ected villages s e a  te Ba fartlser a- t8.n t80.e in 
n o n - ~ ~  affected villages. but the evidence from Airey's surveys 



conflicting. In aome ina tancu and by saae reports, more C-rcial 
activity-neu rural markets, more c ~ r c i a l  bank leading, now r i c e  
mills-is occurring along the CARE roads but the indicatioru are  not 
ntff ic ient ly widespread or confirmed t o  support firm conclusions. 
Slai lar ly,  some surveys show CARE-affected vi l lages as  having more 
corutmction and more schools than non-CARE affected vi l lages,  but 
again the evidence is not clear. 

2. Negative Impacts 

Although the passage of tine may see a numher of negative impacts 
of the CARE roads, a t  present clear w i d a c e  of negative Impacts exist* 
in only a few areas. I n  s w e r a l  additional areas, negative impacts 
are  poaaible. Farmers in CARE-affected colplllnitica have generally 
reported a shorter range of f a l l w  periods f o r  upland r i ce  f ie lds ,  
l o r e  shortage of r i c e  and greater swamp r i c e  cultivation than farmers 
not served by CABB roads. Thase pheoawna of shorter f a l l w  periods, 
more serious r i c e  shortage and greater swamp r i c e  cultivation would 
be coruistent with the substitution of export crops (coffee, cacao, 
and o i l  palm) for  food crops. Under thia  explanation, farmers plant- 
ing more l.nd in tree crops would replant upland r i c e  f i e lds  a f t e r  
ahorter than uarul fallow periods or would plant the i r  upland r i c e  
in more d is tant  fields--possibly on steeper hi l ls idea.  More of such 
farmera would a lso  s h i f t  to  swamp r i ce  cultivation, in s p i t e  of the 
preference for  upland r ice,  in an e f fo r t  t o  meet the i r  food need*. 

What is lass clear ia d e t h a r  them s h i f t s  a re  cawlag more 
arrvirolaental damage-auch aa loas of s o i l  f e r t i l i t y ,  increased s o i l  
erosion, and wurscned daforrstation-in areas aerved by CABB roads 
vercnra other areas. Increased firewood sales have been observed 
along CABB rod*. Thia, combinad with the evidence of shorter f a l l w  
period. and more scarcity of r ice,  8uggesta that  the cash crop a~ha8is 
of the IADP's supported by the CARE road. may be exacerbating the loss  
of topaoil, s o i l  f e r t i l i t y .  and foreat cover. To confirm t h u e  suspi- 
c i o n ~ ,  cer tain questions need t o  be uurered:  (1) are  enough farmers 
shif t ing to  awamp r i c e  cultivation to  rel ieve the downward preasure 
on upland rice fallow perioda; (2) is it true, u argued, tha t  expanded 
tree crop cultivation u i l l  reduce eroaion? However, if faxmers are 
ahifting sufficiently t o  swamp r i c e  cultivation t o  colpenaate for  lower 
upland r i c e  production. they may be increaning their exposure t o  malaria, 
schiatoaooiuia  and other water-borae diseaau.  Further, the nutr i t ional  
c o n t a t  of their  families' d i e t s  may be dacliaing bacauae of the loss  
of crop* tradi t ional ly intercropped with upland rice. The s h i f t  t o  
awaq r i c e  u y  alao have adverse aoci.1 impacts became upland r i ce  
farming has aerved a number of ~ o c i . 1  functions. The evidence i a  not 
conclusive on t h u e  health and social  Impact q u u t i m ,  but enough 
i n d i c a t i m  of a problem exbt  t o  warrant serious invutigat ion.  



With regard to the CARE roads' effects on migration, the evidence 
is unclear. C d t i e s  with more children i n  school do seem to  
experience more migration, but the increases in  school attendance do 
not break down neatly between villages with and without CARE roads. 
According to  Mrey's surveys, CABE-affected villages seem to  be 
experiencing less rigration than non-CARE affected villages. Hovrver, 
the effect of a CARE road on migration is probably related more to 
the degree to which the road ie serving a trunk or a r t e r i a l  road func- 
tion-as sane CARE roads i n  the Eastern UDP are doing--versus a 
feeder road function. The l i tera ture  indicates that trunk roads are 
rssociat e&fth incruaing ruralurban Pigration whereas feeder roads 
are  not. - 

In aumary, the available evidence suggests that the CARE roads 
have had in the short run more positive than negative irpacts. 
Additional investigation is needed to determine the importance of 
negative effects  of the roads and whether positive impacts wi l l  
outweigh negative effects. 

3. What is Unknown About the Impact of the CAW. roads 

A t  th is  t ime,  a number of basic questions about the impacts of the 
UDP's and the CARE roads cannot be answered from the available evidence: 

-Who is benefiting from the UDP's and the CARE roads-the 
relatively poor or the relatively well-off? 

--Are traders and transporters benefiting more than agricultural 
producers from decreased transpot tation costs? 

-In order t o  te l l  whether the roads are associated v i t h  
greater production, what are  the trends i n  to ta l  and per 
acre production of r ice,  coffee, cacao, and o i l  palm 
kernels in IADP areas served by CABE roads? 

--What are  the moat fragile aspects of the a g r o n d c  system i n  
the UDP arean? E w  are  increased cash crop cultivation and 
dkinishing fallow periods affecting so i l  f e r t i l i t y ,  erosion. 
and deforestation? 

--What effects are  the UDP act iv i t ies  md the CARE roads having 
on land values and land tenure? 

-8oli has the role  of wolm been affected by the ihDP1s and the 
CARE road.? Bu greater s u e  of tramporting produce t o  market 
anh.nced or dirinished urka t ing  roles previously performed? 
Bu increased cash crop cultivation taken more of -en's time 
so tbt they g r w  less of vegetables and other crops than they 
have traditionally added to  their family's diet? 

#I 

621 Dm-. "Socio E c o n d c  and m i r - m t a l  lapacts . . . . , P. 149. - 



-1s increased incidence of schistosari.sis, malaria or other 
nter-boroc d i ~ e s s e r  occurring becauee of increased memp 
r i ce  cultivation? What new measurea are necessary to  con- 
t r o l  d treat there diseases? 

-Are the roads and the W a s  associated with changes i n  
the numbers and size of m a l l  rural  businesses and 
industries which "generate both a higher output and a 
larger amount of ap1ay . e~  per unit of the relatively 5 scarce factor, capital1'?63 What additional programs- 
such as basic muug.nmt training, technical services, 
na rura l  credit i ~ t i t u t i o r u ,  or revised e c o n d c  
policies-are necemsary to  accelerate the ra te  of f o r u -  
tion and growth of mch rural  businesses and inducltriocl? 

A8 the abwe ismar  suggest, anmering with any confideme the 
question of utut socio-econdc d enviromantal Impacts the CARE 
roads have iud  requires an unders td ing  of several system within 
Sierra Leone: the rural  econolfc ayrtem; the various t r iba l  eystcrs 
d their  land t a r e  practicer; the a g r o n d c  syrtm; and the 
trading d transport aystanr. 

The interralatioruhips within and among t h u e  nystem wi l l  deterrine 
ulut the impact* of ehr roads d the associated IADP's, have been, 
w i l l  be, who wi l l  benefit, and whether negative Impacts wi l l  outweigh 
positive effect.. 

Ircr the urecedinn reuort can be drnm a number of r e c d a t i o r u  
rqarding th~ins t ih ; ; io&izat ion in Sierra Leone of rural road 
rrintcmurce d corutruction, tke for continuing investigation of 
the bpactcl of the CARE roads ( in association with the IMP'S), the 
ner intervmtioru which future impact studias may suggest, and the 
further scrutiny required of labor-bud corutruction experience i n  
Africa. 

1. Utilize Phue I11 of the CAE?, b r a 1  Roads Project to  irut i tut ionalize 
feeder road . r i p t e n m e e ' d  c o ~ t r u c t i n n .  

__C 

IUB &odd den* d f d  z ?hue IIZ 45 the CUP Rural bad. 
b o j e c t ,  prodded the GOSt e d t s  ItreSfldrc concretely to  main- 
tenance of feeder roads. To institutionalize feeder road cmt ruc t ion  
d uinterunce, the principal objectives of a s e  121 should be 

631 Carl Ledholm d hyfmu Cbut., %e K a ~ a i c s  of Rural Urban - 
Small-Scale Iodwtr iw in Sierra Leone," African Xural Kcommy 
Paper lo. 14, 1976, p. 123. 



--training by CARE of feeder road construction and main te~nce  
units in each province with particular attention to  CARE'S 
methods of involving local chiefs and villngers i n  various 
aspects of coII8t~Ction and mainteMnce (see Section III.B.2); 

- co~ t ruc t ion  by CARE of the to ta l  d l e a g e  of feeder rods 
originally p h e d  to be constructed i n  Phase I1 (400 r i l es ) ;  and 

--detailed monitoring by CARE or AID staff of KOW maintenance 
of CARE feeder roads, as the MOW takes wer  respbllsibility 
for maintaining the CARE soda.  

Before Phase I11 begins, careful analysis l a  necessary t o  m e r  the 
f o l l d n g  questioM: 

--where in the GOSL to  place bureaucratic respwsibil i ty for 
feeder roads--in the KOW, Ministry of Agriculture, WDEP, 
or elsewhere; 

-whether relatively more labor-based construction or maintenance 
of feeder rods (using World Bank expertise) is feasible, i n  
view of the apparent fai lure of the exist* labor-intensive 
maintenance systcn for roads in Sierra Leone; and 

--how to  give the functiws of feeder road construction and 
maintenance sufficient prestige to  a t t ract  capable personnel. 

AID should pay special attention during the 1980 construction swan 
(the l a s t  year of Phase I1 of the project) to  CANl's ruccesa in its 
e x p e r k t  to  contract with local par-nt chiefs to carry out manual 
maintma~~ce on f d e r  roads within their chiefdops. If  successful, this  
type of maintenance could be buil t  into Phase I11 of the project. 

2. Encourage the World Bank to  proceed with the pending IDA loan to  
Sierra Leone for highway maint-ce end ass is t  in hp laan ta t ion  
if requested. 

Unless Sierra Leone is able to  maintain its prbary and secondary 
roads, it is probable that feeder rod maintenance wi l l  receive no 
budgetary resources. AID should formally urge the World Bank to 
proceed with its pending Int-tiolul Development Ansociation (IDA) 
loan for highway maintenance i n  Sierra Lebne. AID should luLa c h a r  
the importme of highway maintenance i n  it. continuing t o  fund 
feeder road construction, i t se l f  essential t o  the success of the IDA- 
funded UDP's. If  there are rctioru AID can take to  usist the IBWJ 
i n  i rplaaot ing thie project. AID should take those action#. 



3. Continue ut i l i r inn Mr. Anthony M r e ~  for s o c i o - e c d c  surveys 
of the CARE roads. Mr. M r w  has now conducted three surveys 
of the impact of the CARE roads. each one more detailed and 
more informative than the last. 

Although h i s  methods map zequire sene methodological sttengthening, 
these surveys are a c~ll~endable and valuable piece of vork. As an 
existing series of s t u d i u  examining the bpacts  war  time of AID- 
financed rural  rods .  Mrey's work seem to be unique i n  AD. Since 
further surveys w i l l  a l l w  AID to ascertain w r c  clearly changes 
wer time asmociated with feeder road comtruction, AID and CARE 
should engage Ur. Mrey for  a survey in 1980 riailar to those pre- 
viously done and a more c a p l e t e  study in 1982. The 1982 study 
should ewer  roads in several areas to ascertain the impacts wer 
time of the CAW roads constructed in both Phases I and I1 of the 
project. 

Future survey vork by M r .  Mrey or invwtigation by AID into the 
impacts on the poor of the CARE roads should consider making use of 
existing data frcm recent farm IDIIIIA~-t and migration surveys 
conducted in Sierra Leone by I4ichig.n State University and Njala 
University College, i f  such data has not already been used. These 
mrveys interviewed 1300 individuals and horueholds in ccluus enumera- 
tion areas chosen from different ecological zones in Sierra Leone. 
It is possible that thi. interview data could provide baseline information 
for areas that nou have CARE r o d s  and vhich Airey ham not yet mr- 
veyed. Alternatively, acme of th is  data could define baseline con- 

641 d i t i o ~  for control c d t i u  that did not benefit f r m  CARE roads. - 
4. Imprwe future surveys of the CARE roadm' h c t  by invut igat ing 

some of the major unlcnov~u concerning impact of the roads. 

Future suneys by Ur. Airey or other8 should be imprwed by 
investigating the f o l l d n g  issues: 

--whether the predmimant beneficiariem of the CAN roads and 
UDP's are  the relatively poor or the ralatively well-off; 

+ether the W P ' s  d the CAN roads are exacerbating the 
problem8 of declining s o i l  f e r t i l i ty .  8011 erosion, and 
deforestation; 

64/ Inquiries regarding data f r a  these rurrreys (done with AID support) - 
should be addressed to  Carl I. Eicher, ?rofessor of Agricultural 
E c d c s .  I4ichig.n State Unlvermity. East Luuirtg, M I  48824. USA. 
The migration 8urvey i. discussed i n  Bprlea  c t  al., "Rural-Urban 
Migration in S i u r a  Leone," empecirlly p y a  ll-22. For discussion 
of the r w u l t s  of tha farm aaa8glacnt mlqey. see D.S.C. Spencer 
and D. Byerlee (1976). "Small Farmers in W e s t  Africa: Employrant 
Inc- and Productivity i n  Sierra Leone." African Rural Ecmor~r 
Papar, Dept. of Agrieultaral Bconorics. Uichigan State University. 
dut Lmuing, Uichigu~. 



--whether increased mmmp rice cultivation is leading to  higher 
incidence of sch i s tosomi~is ,  malaria and other water-borne 
di.eases; and 

--whether changes i n  women's status associated with the IADP1s 
and the CARE roads are positive or negative; and 

--whether the CARE road. and the IIIl)P1s are  asso ed with 'w growth or decline of m a l l  scale enterpriser. - 

5. Formlate n w  or revised interrcntiolu i n  Sierra laone to  accentuate 
the w s i t i v e  ispacts and ainimi%e the negative b a c t s  of the 
Cbag roads and the IADP1s. 

Given the .nnrars to  the questiolu in Recoamendation 4 abwe, AID 
and the World Bank should recol~l~end to  the GOSL program and policy 
changes which rill nuiP ize  positive impacts and miniPize negative 
impacts of the IADP1s and the W roads. Examples of possible 
changes could be clearer identification of 'relatively poorer farmers 
tc aid IADP n t e m i o n  agents i n  reaching thaa: new rural  energy 
sourcen to gradually replrce firewood; technical aad management 
training progrclu to  enable small-scale rural  businesses and m u -  
facturers to  multiply more rapidly and expand off-farm employment; 
and the creation or expansion of rural  credit i ~ t i t u t i o n s  to  
wbolize existing savings and capital. support the grovth of -11- 
scale entrepreneurship. and ass i s t  c-ity self-development efforts  

6. Encourase AID amployea i n  Africa to  observe the use of labor-based 
road cmt ruc t ion  techniques being w.ed i n  other rura l  road projects 
in Africa. such as  that i n  Kenya. 

The larger Kenyan Rural Access Road Program, of *hich thi .  project 
is a part, is uti l izing many of the imprwed techniques for  laber-based 
road colutruction (and for management of much colutruction) which the 
World Bank hu developed through its research program in the substi- 
t i t i on  of labor and capital i n  c iv i l  construction. I f  t h u e  techniques 

651 See the 1979 AID evaluation of the W I S i e r r a  Leone Rural Penetration - 
Borrds Projact (pp. 35-36) for additional discussion on h w  future 
surveys could be Lprwed. 

661 The AID-financed Rural Road S y s t a  project in Kenya (1615-0168). - 
p u t  of a rmlti-donor effort ,  i a  ut i l izinp m y  of the hprwed  
colutruction a d  management techniques for  labor-based road 
construction developed by the IBRD. I f  these techniques are  
w o r u  succusfully i n  Kenya, they may be appropriate to  other 
Afrimn countries. Although a loq-tern study is being undertaken 
on the hipact of the roads, th i s  study reportedly does not include 
analysis of the experience in developing inst i tut ional  capability 
and employee incentives to  carry out labor-bared construction 
versus equipment-bared conrtruction in the Roads Graveling project 
(1615-0170). 



prwe to  be ~ c c a s a f u l  in Kenya, they may be appropriate for other 
African countries. 

7. Inelude in evaluatlow of other AID rural  road prolectm ruing 
labor-based rural road cmt rue t ion  methods (much aa the Kenya 
project) an uubsi. of the auceaas or fai lure in developina 
institutional capability and employee incantivem for much 
road c o ~ t r u c t i o n .  

hran given appropriate c w t r u c t i o n  and m8n8g-t technique8 
for rura l  road colutruction, development of the h t i t u t i o a a l  
capacity and employee incentives to  rue such techniques i. 
essential. 
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